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ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614)433-7900

Boring /Monitoring Well Log

Page 1 of

l-Client:
Lubrizol Corporation

1 ' Stabilized Material Investigation
Date Started: 4/9/%

-Ogged By: „ _
b. DRAGT

Drilling Co.:
PHILIP ENV.

Method: „„.

Boring Depth: 23 ft

Initial GW Level:

1

*0—

5-

-

10-

-

15 —

-

-

20—

-

25—

30—

I f

SS-1

ST-1

SS-2

SS-3

SS-4

ST-2

SS-5

SS-6

SS-7

SS-8

SS-9

Sa
m

pl
e I

D.

o'-r

3'-5'

5'-7

7-9'

9'-ll'

13'-15'

I5--I7

17-19'

19--21-

21 '-23'

Blow Counts

Shelby Tube

2-1-8-10

8-10-12-28

9-4-4-5

Shelby Tube

4-6-11-28

4-8-12-21

4-7-21-22

5-9-6-4

10-20-20-20

Date Completed: .,g ,„,

Checked By: nFNTRD

Driller:
STEVE SNIEDER

Equipment: r-\rc

Ground Surface Elevation:

GW Level: Time/Date

H
ea

ds
pa

ce
(p

pm
)

>1000

>1000

NR

>1000

>1000

>1000

>1000

540

W0#: 09928.00.01 Boring/Well I.D.: SM-1

Well Construction Data
Screen: I 1

N/A From: To:

30 N/A &£=!•>! Prom: To:
Seal: N/A H From: To:

Grout: PW^I r- TN/A tOOj From: To:
Inner Casing:

N/A
Outer Casing/Stick Up: ^/^

Description

0-5' FILL: Silty sand w/clay, trace
gravel, gray-brown, moist

5'-20' FILL: Silty sand w/clay, stained black,
moist to wet, strong hydrocarbon/solvent odor

Water, very oily, @ 7

20'-23' NATIVE SOIL: Silty clay, gray-brown,
moist

Remarks
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ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614) 433-7900

Boring /Monitoring Well Log

Page 1 of

>.

;

&V

(Client:
Lubrizol Corporation

•'roifict'
Stabilized Material Investigation

Date Started: 4/10/%

Logged By: s DRAGJ

Drilling Co.:U PHILIP ENV.
Method: „<-.

Boring Depth: 25 ft

Initial GW Level:

I

r*5"

5-

f ™

-

10-

"*

15—

-
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20-
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25—

30-

1*

ST-1

SS-1

SS-2

SS-3

ST-2

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

Q

2'-4'

3'-5'

5'-7

7-9'

9'-ir

13--1,

15'-17

17-19'

19--2V

21'-23

23'-25

Blow Counts

Shelby Tube

5-11-11-13

50/2

2-2-4-8

Shelby Tube

12-3-5-7

7-20-20-25

5-11-21-19

8-8-11-3

15-20-18-17

2-12-10-11

W0#: 09928.00.01 Boring/Well I.D.: SM-2

Well Construction Data
Date completed: 4/10/% screen: N/A ^ From. TQ.

Checked By: INIRO PaCk: N/A |^| From: To:

Un"er: STEVE SNIEDER ^ N/A _ From: To:
Equipment: /-».p GrOUt: N/A U53 From: To:
Ground Surface Elevation: Inner Casing:

N/A
GW Level:

f l

>1000

>1000

600

NR

>1000

>1000

640

NR

380

Time/Date Outer Casing/Stick Up: K I / A

Description

3'-5' FILL: Silty clay w/ sand,trace
gravel, gray-brown, moist

Spoon refusal on a piece of wood @ 5'

5'-16' FILL: Debris composed of wood and a
rubber-like material, stained black, moist to wet,
strong hydrocarbon/solvent odor

16'-21' FILL/NATIVE SOIL: Silty clay, stained
black, saturated w/ oil, strong odor

21 '-25 NATIVE SOIL: Silty clay, grat-brown,
moist

Remarks
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ERM

356 EAST CAUCUS VCW
surrczso

COLUMBUS. CMO

Boring /Monitoring Well Log

Page 1 of

JCftanr
\ Lubrizol Corporataon

-•ujnti Stabilized Material Investigation

°-"Sl*1W 4/ll/%

Lo"8dBir S DRAGT

MfengCo.:
PHILIP EW.

*"*XL HSA

***9°«** 25ft

ratal GWLmat

1

0—

-

-

5—

s

-

10—

1*

ST-1

SS-1

SS-2

SS-3

ST-2

U
I«

K
)u

itt

1-3-

y-y

5-7

7-9-

9--11'

- SS-4 11-13'

•DO Cam

Shelby Tube

Qate Comptetexi 4

W0* 09928.00.01 Boring/Well I.D.: SM-3

Well Construction Data

'11/96 Scree" X/A §

Che<*ed8y D. DEN1RO Pa<* N/A §
Drtter Seal v/. 1

STEN^E SNIEDER N A |

GrOUt N/A \

From: To:

::?g] From: To:

|̂ From: To:

J^ From: To:

Ground Surface EJeva*on inner Casing: .
N/A

GW Level

(U
lild

)

•O
td

lp
M

H

5-9-13-17 >10oo

3-5-8-12 >1000

1-1-1-1 >1000

ShefljvTube

3-5--

Hm&'Dale CXrter Casno/Stck Up: »^-/A

Descriptkxi

Silt, trace gravel, drv

5-13' - Silty clay, pieces of wood,
trace sand, gray black w / beige,
soft, moist

2-3-7-12 >1000

-SS-5 13--15- 1-2-1-1 >1000 13 -17 -Sandy silt, black, moist to dry

15— SS ÎS"-̂  6-15-15-19 >10rjo

- SS-7 17-19" 6-12-20-14 820 I7" -25" NATIVE SOIL Silty day, gray-brown,
oil covered, moist

-SS-S 19--21' 9-12-15-15 420
20—

-SS-9 21-23- g-9-12-11 220 -some stained bandimg ® 21

Remarks

—

Well
Construction

25—SS-1C 25-27 2-»-«-9 22 .. no stained bands @ 25

30—



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614)433-7900

Boring /Monitoring Well Log

Page 1 of

-(Client:
Lubrizol Corporation

Stabilized Material Investigation
Date Started: 4/]i/%

L°99edBy: S.DRAGT
Dri"in9CO-:PHIUPENV.
Method: HgA

Boring Depth: og ft

Initial GW Level:

!

_/0—

5—

10-

15-

-

20-

-

25-

30—

1*

ST-1

SS-1

SS-2

SS-3

ST-2

SS-4

SS-5

SS-6

SS-7

5S-8

SS-9

SS-1C

SS-11

Sa
m

pl
e 1

0.

r-31

3'-5'

5'-7

7-9'

9M1-

1V-13'

13--15'

17-19'

'«-•
21 '-23'

25'-27

30'-32'

Blow Counts

Shelby Tube

3-5-3-1

2 -̂12-8

1-2-3-4

Shelby Tube

5-7-8-11

2-2-7-8

18-13-18-24

17-31-18-24

7-23-26-19

4-6-12-13

3-7-7-5

2-6-6-8

Date Completed: 4/11/95

Checked By: nFNIRO

Driller:
STEVE SNIEDER

Equipment: CM£

Ground Surface Elevation:

GW Level: Time/Date

H
ea

ds
pa

ce
(p

pm
)

>1000

>1000

>1000

>1000

>1000

>1000

NR

540

420

140

8.5

W0#: 09928.00.01 Boring/Well I.D.: SM-4

Well Construction Data
SCreef1: N/A • From: To:
Paf*k* R. ••.. .'.i

N/A kfrfl From: To:
Seal: N/A ^| From: To:

GfOUt: N/A ^ From: To:
inner Casing: N/A

Outer Casing/Stick Up: ^/^

Description

3'-5' - Silt, trace gravel, brown, dry

5'-13' - Silty clay, some rubber
material and compressed wood or
paper, oil stained , moist

....increasing sand content, gray-green @ 11'

13'-19' - Sandy silt, black, moist to wet
Water @ 14'

19'-30' NATIVE SOIL: Silty clay, gray-brown,
oil covered, wet

some stained bandimg @ 21'

no stained bands @ 25'

Remarks

-

-

-

-

—-

-
-

—

-

-

-

—

—

Well
Construction



ERM

3SS EAST CAMPUS VIEW
SUTTEZSO

COLUMBUS. OMO

Boring /Monitoring Well Log

Page 1 of

^ Lubnzol Corporation W°' 09928.00.01 Boring/Well I.D.: SM-5

>r°|eet Stabilized Material Investigation Well Construction Data

Date Started:
4/10/96

10998(1 ̂  S. DRAGT
MtngCo:

PHILIP ENV.
ktotort HSA

BomgOepft 22ft

nkatGWUM*

I

0—

—

-

5—

. -

-

10—

^

1»

ST-1

SS-1

SS-2

SS-3

ST-2

ss-«

-SS-5

9

2--T

4-?

5--T

7-9-

9--11

11-13'

13-15

.̂c^

Shelby Tube

5-9-9-11

4-6-9-9

4/10/96 N/A 1

^^^^D.DEMRO PaCk N A [

Dl"8r STE\TSNTEDER N/A |
Eqmxnant ,-.,,- Grout p

CMt \7A fc

From: To:

{S l̂ From: To:

^H From: To:

^^ From: To:

Ground Surface Etevabon: Inner Casing:

GWLev«< Fm&Qate Outef Casing/Stic* Up: NJ/A

• C
" 9"

60

>1000

3-25-21-18 >1000

ShelbvTube

5-15-10-12 >1000

10-12-11-15 >10no

15— SS-615-ir 4-7-8-11 180

Descnpbon

4-irFILL SUtvclav, stained black w/

orange-brown striated days, moist to
wet. strong odor

Water G approx. T

\ \ - T S S NATIVE SOIL Silt>- clay, gray w/
orange-brown striahor.s t̂rong odor.wet

20— SS-7 20--22' 4-5-7-8 14

25—

Remarks

30—

-

-

—

-

-

—

~

-

—

—

—

—

Well
Construction



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS, OHIO
(614)433-7900

Boring /Monitoring Well Log

Page 1 of
JClient:

Lubrizol Corporation
"TOISCt"

Stabilized Material Investigation
Date Sorted: 4/io/%

Logged By: & DRAGT

Dri"in9CO-:pHILIPENV.
Method: HgA

Boring Depth: 22 ft

Initial GW Level:

!

>-

5—

) -

-

10-

-

15-

20—

25-

30-

I*

ST-1

SS-1

SS-2

SS-3

ST-2

SS-4

SS-5

SS-6

5S-7

S
am

pl
e 

10
.

r-31

3'-5'

5'-7

7-9'

9--11-

ir-13'

13M5-

15--17'

20'-22'

Blow Counts

Shelby Tube

2-3-6-10

7-9-12-13

16-17-16-19

Shelby Tube

2-4-7-14

3-5-7-13

2-3-6-7

4-5-6-10

Date Completed: 4/10/96

Checked By: DDENIRQ

nll8r STEVE SNIEDER
Equipment: f^\ir

Ground Surface Elevation:

GW Level: Time/Date

fl

>1000

>1000

>1000

660

74

60

9.5

W0#: 09928.00.01 Boring/Well I.D.: SM-6

Well Construction Data

SCreen: N/A
Pack: N/A
Seal: N/A

Grout:

inner Casing: N/A

I
I

™*»"̂
|E3 From: To:

#ijj\ From: To:

IH From: To:

LV\
^^ From: To:

Outer Casing/Stick Up: j^/A

Description

3'-14' FILL: Silty clay, stained black,
• moist to saturated, strong odor

Water @ 6.5'

14'-22' NATIVE SOIL: Silty clay, gray-brown,
wet

Remarks

—

Well
Construction



ERM

3K EAST CAMPUS vew
SUTTE2X

COLUMBUS CMO

Boring /Monitoring Well Log

Pagel of

"4C*ert Lubnzol Corporation W°' 09928.00.01 | Boring/Well I.D.: SM-7
J|D**ct Stabilized Material Investigation Well Construction Data
Dale Started:

4/11/96
109980 ̂  S. DRAGT

PHILIP ENV.

**** HSA
Jortng Dflpft i e <+

ID FL.

ratal GW Level:

I

0—

5-

10-

15-

20-

25-

30—

I*

ST-1

95-1

ST-2

SS-2

SS-3

cc_4

SS-5

5S-11

a

I

1-J

3-5"

5-7

7-9"

11-13

15--17

30-32"

9am Can

Shelby Tube

3-4-6-8

ShdbyTube

3-14-16-14

4-14-14-11

7-8-11-15

2-6-6-8

uwtompwea. 4/lr96 screen ^^ ^ ^^ ^

°*<*edBr D DENIRO Pack N/A OH From: To:

^"^ STEVE SNIEDER Se3' N'/A H Ffwn: To:
FfiiK)yr*oni. x^t^r Grout: rv^ î ^ ^.LMt N/A 1̂ ^̂  From: To:
jround Surface Elevation: Inner Casing:

N/A
GW Level: nm&Date Outer Casng/Stick Up: v/A

h

>1000

>1000

240

12

12

85

Description

3'-5" - SiJt clay w / some sand, stained

black, dry to moist

7-9' - Silty sand, some day, stained black,
green bands, moist

9-17 - Silty day(narural soil), grey-black,
moist to wet. odor.

Remarks

—

Well
Construction



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614) 433-7900

Boring /Monitoring Well Log

Page 1 of

""?"* Lubrizol Corporation W°#: 09928.00.01 Boring/Well I.D.: SM-8

.Jroject: Stabiiized Material Investigation Well Construction Data

Date Started: 4/n/%

Logged By: & DRAGT

Drillino Co.i
PHILIP ENV

Method: Hg.

Boring Depth: ^c ^

Initial GW Level:

I

f°~

5—
•i

f ' "

10-

;
-

15-

20—

25-

30—

l»

ST-1

SS-1

ST-2

SS-2

SS-3

SS-4

SS-5

SS-6

55-11

S
am

pl
e
 ID

.

r-3-

3'-5'

5'-T

7-9'

9'-ll'

ir-131

13'-15'

30'-32'

Blow Counts

Shelby Tube

1-1-2-3

Shelby Tube

2-12-18-22

4-12-13-15

5-20-21-18

4-11-9-7

2-6-6-8

Date Completed: , /n /Os Screen: i 1 _ _K 4/11/96 N/A 1 _| From: To:
Checked By: DDENIRQ Pack: N/A ^j From; Ta

Dri"er: STEVE SNIEDER Seal: N/A H From: To:
Equipment: CME Grout: N/A ^ From. TQ.

Ground Surface Elevation: Inner Casing:
N/A

GW Level: Time/Date Outer Casing/Stick Up: N/A

H
ea

ds
pa

ce
(p

pm
)

>1000

>1000

>1000

300

8.5

Description

3'-5' - Silt clay, stained black, odor,
moist

7-11' - Silty sand, some clay, stained black,
green bands, moist, strong odor

Water @ 9'

ir-17 - Silty clay(natura) soil), grey-black,
moist to wet, odor.

Remarks

—

-

—

_

-
—
-

-

—

—

—

—

Well
Construction



Boring /Monitoring Well Log

ERM
SUTTE290

COUMU&OMO
«C14> 433-7900 Page 1 of

•Ckent
LubnzoJ Corporabon

Stabilized Material Investigation

D~Sttn'* 4,12/96
109980 ̂  S. DRAGT
Drang Co:

PHIUP ENV.
Uetto* HSA

BonngDeptr j2ft

m**GW Level:

I

0—

5-
•

10-

15—

20-

25—

-

30-

||

ST-1

ST-2

SS-1

SS-2

ST-3

9S-3

OC J

SS-1

9

o-r

2"-|-

4'-6-

6-ff

ff-lff

KT-l^

12--W

30-32

So* Co***

Shelby Tube

Shelby Tube

2-2-6-9

0-0-1-2

Shelby Tube

2-1-7-12

2-&-10-9

Oa» Completed 4/12/%

Check8dB^ D.DEN1RO

[Wler STEVTSNTEDER
Equipment Q^

Ground Surface Elevation:

GW Level: [Time/Dale

I z

2

58

9

1

wo* 09928.00.01 | Boring/Well I.D.: SM-9

Well Construction Data

\/A From: To:

Park P7^5"̂
N/A E££| From: To:

Sea> N/A m From: To:

Grout: IS^CT •- T
N/A ^^ Pfom: T°:

Inner Casing:
N/A

Outer Casino/Stick Up: ^ , .

Description

4'-6' - Silly clay, some sand, orange-brown.
moist to wet

6-10" - Silty sand, trace clay, gray-black, wet.

10M4' - Silty clay, gray, moist

2-6-6-8 85

Remaifcs

—

-

-

—
-

-

_

Well
Construction

—

—

1

1



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614)433-7900

Boring /Monitoring Well Log

Page 1 of

*

—

•

--

JCIient:
'i Lubrizol Corporahon

rojec . stabilized Material Investigation
Date Started: 4/l2/%

Logged By: s DRAGT

Drilling Co.: pHiLip£Nv

Method: „,,.

Boring Depth: 12 ft

Initial GW Level:

i

*>-

5-

j -

-

10—

-

15—

20—

25-

30—

1*

ST-1

ST-2

SS-1

SS-2

ST-3

SS-3

SS-4

SS-11

S
am

pl
e 

ID
.

0-2'

2'-4'

4'-6'

6'-8'

S'-IO'

10'-12'

12--14'

30'-32'

Blow Counts

Shelby Tube

Shelby Tube

1-4-6-13

5-5-12-18

Shelby Tube

1-7-7-9

4-5-5-8

2-6-6-8

W0#: 09928.00.01 Boring/Well I.D.: SM-10

Well Construction Data
Date Completed: „ ,-.* /nt Screen: Et/ it./?*} N/A §
Checked By: DDENIRQ Pack: N/A |

Dri"er: STEVE SNIEDER *** N/A |
Equipment: c\KE Grout:

N/A E

From: To:

;|:]|;V-:j From: To:

j^l From: To:

^^| From: To:
Ground Surface Elevation: Inner Casing:

N/A
GW Level:

H
ea

ds
pa

ca
(p

pm
)

1

25

10

5

8.5

Time/Date Outer Casing/Stick Up: J ^ J / A

Description

4'-6' - Silty sand,w/ some clay, trace gravel
orange-brown, moist to wet.

6'-14' - Silty clay, slight staining gray-brown,
moist to wet.

Remarks

—

Well
Construction
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ERM

355 EAST CAMPUS VIEW
SUfTE 250

COLUMBUS. OHIO
(614) 433-7900

Boring /Monitoring Well Log

Page 1 of ...2_.._.

Cllent: Lubri/d Corporation ^ »*>2H.00.01 Boring/Well .D.: MW-l/SB-2

Protect. perimcter Boring/ Monitoring Well Phase Well Construction Data

' 7/9/96
Logged By: M BARNETT

Drilling Co.:
PHILIP ENV.

Method: HSA

Boring Depth: ^ ft
'

Initial GW Level:

|

0—

llto

SS-1

V j
•̂r

-

—

5—1
-
_

SS-2

SS-3

SS-4

•̂ ,/~

10—
-
_

"

SS-6

1%*S-7

™"

-

20—

-

25-
-
-

^

SS-8

SS-9

3""fiMC

S
am

pl
e 

ID
.

0-2'

2'-4'

4'-6'

6-8'

B-1U

10'-12'

IS'-IT-

20-22'

25-27'

3()'-32'

Blow Counts

2-4-4-3

4-4-4-4

5-9-9-7

6-S-8-10

-4-4-4

1 -̂3-7

3-3-4-6

4-4-6-8

4-6-8-10

b-10-13-15

Date Completed: 7/16/% Screen: ^ ̂  ^ Rorn. ^ ft To. 3(, ft

Checked By: D DENIRQ Pack: #5Quartzsand %jĵ  From: 4ft ft. To: 35 ft.

Dn"er: KENT MOORE Sea'' bentonitc || From: 35 ft. To: 33 ft.
Equipment: ,,..,- Grout: ... . .t VAVI _ . , ._ „ .

CME cement/bentonite ^^j From: 33 ft. To: Oft.

Ground Surface Elevation: Inner Casing:
PVC

QW LeVe'l9.66 ft. nme/Da7e/23/% °Uter Casin9/Stick Up; 6" steel casing/ 14" steel casing

H
ea

ds
pa

ce
(p

pm
)

19

43

65

129

159

1

133

0

10

0

Description

0-4' - Sandy silt, dark brown, stained black,
damp, slight odor.

4'-9.5' - Silt, stained black, moist to wet,
odor

Water @ 5'

9.5'-25' - Silty clay, gray ,moist, no odor

25-32' - Clay , grey w/ pinkish
striations, damp, no odor

Remarks

-

-
14" steel casing -

—

-
_

6" steel casing

•™
_

cement/bentonite _

0-331

—

—

~

-

~

'

—

-
_

_

—

Well
Construction
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\
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Boring /Monitoring Well
SJTtJSO

Page 2 of 2.

C*ent
Lubn/ol Cocpivation

Perimeter Boring/ Monitoring VVell Phi>e
+^0^̂ m

L°99edBy M.BARNETT
ymngCo

PHIUPENV

feted ̂
Sonno DGfiV) •, <»

^O II-

M*GWLev«

I

10—

-

-

35-
-

—

40—

-

45-

;
~

50—

J5—

1*

is-n

c

f

3T-34

BkvCoi*

50/1

Sale Completed - In-*,

CheCtedBy DDEMRO
Mkr

KEXT MOORE
iquoment CME

Ground Surface Elevation

6w Level:
19.66 ft

f i

7/23/%

LAW~\*
TT\_/* . Vtej 1^, iV^ (*| Boring/Weil I.D.: MVV-l/SB-2

Well Construction Data
Screen |

: pvc 1
-T quart/ --and £

ib.~l |
^ bt-ntonite 1

^"^ bentoniti-.' cement I

From: 46ft. To: 3h ft.

W] From 4bft. To: 35ft.

II fmm 35ft. To: 33ft.

^§9 P"*": 33ft. To: Oft

•nnefCas^g ^

Outer Cas-Tg/Stic* Up: 6- steel c^

Oescnpbon

Spoun refusal «* 32

Bed rock 9 32

ng/ 14" steel casing

Ftefnarks

Cement / Bentonite

0'-33'

6" outer casing

r
h

Bentonite seal — •-
3J-35

-
*5 Quarts sand

35-46-

—

•~

_

"

—

Wei
Construction

riser

™t
-M M

i

F 1 I

I1

screen
36-46'



ERM

355 EAST CAMPUS VIEW
SUfTE 250

COLUMBUS. OHIO
(614)433-7800

Boring /Monitoring Well Log

Page 1 of ,._2_...

Client:
Lubrizol Corporation

I
X Perimeter Boring/ Monitoring Well Phase

Carted. 6/2f)/%

Logged By: M BARNm-

Drilling Co.:
PHILIP ENV.

Method: HSA

Boring Depth: ^ ft

Initial GW Level:

i

\,

;

10-

-

15̂

™

~

-

20-

-

-

25—

—

-

I*

bS-1

J

5S-2

5S-3

5S-4

SS-6

*>-7

SS-8

SS-9

:

30-^5-10

Sa
m

ple
 ID

.

0-2'

2-4'

4'-6'

6-8'

10-12'

iis'-ir

20'-22t

25-271

30--321

Blow Courts

2-2-7-9

3-5-7-7

3-11-15-17

6-6-2-8

6-8-12-12

2-4-4-10

2-2-4-8

2-2-4-10

4-6-8-10

6-10-13-15

Date Completed: 7/|(,/9e,

Checked By:
D. DEN1RO

Dri"er: KENT MOORE
Equipment:

Ground Surface Elevation:

GW Level' Time/Date
21.14ft. 7/23/96

He
ad

sp
ac

e
(p

pm
)

1

2

30

70

120

200

15

5

0.3

0.5

W0(|t 09928.lW.01 Boring/Well I.D.: MW-2/SB-5

Well Construction Data

2" PVC From: 56 ft. To: 46 ft.
PscK' F^T^T^

#5 Quartz sand £&3 From: 56ft. To: 44ft.
Seal; bentonite Hi From: 44ft. To: 41ft.

ut" cement/bentonite R^l From: 41ft. To: 0 ft.
Inner Casing:

Outer Casing/Stick Up: „.. stee| casing / „. stee, casing

Description

0-2' - Silty caly w/ trace gravel, brown,
damp, no odor.

2'-5' - Sandy silt w/ trace gravel,
orange-brown, damp, no odor

5'-8' - Silt, stained black, moist, slight odor

Water @ 8'

8-10' - Silty clay, stained black, wet,
slight odor

...sand layer @ 10'

1 T-39' - Silty clay, grey , moist towet, no odor

Remarks

-

14" steel casing -

6" steel casing

—

cement/bentonite _

0-41'

—
-

—
_

—

-

-

^~

-

—

Well
Construction

riser

^
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//

//
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|

^

^

^

^
§
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§

§
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J

^
J
/

Ĵ

Ĵ

J
;

ĵ
*f
$
*
y
$
j

j
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^/̂

M
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^
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^
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1
1
1
1
t
»
1
t
«
»
1

t
>
1
1
1
1
t
«
1
1
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1
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y
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ERM

>» £ASI CAMPVJS V«*
SUITE «t

OCX.UUBUS OHO

Boring /Monitoring Weil Log

Page 2 of _ JL_

Cfent
Lubn/ol CiHTX'>ratuHi

Pro-.

L
Perimeter Boring; Monilonng Well Ph*

•u**d _ t

Logged By s, BARNETT

Dr*n9C° PHIUPE\V
Mrihod ^

sonno Dopvi g^ ^_n» H-

nk*GW Level

i

30-

35-

45—

50-

_

-

-

55-

50-^1

I 1

5S-11

55-12

s

3J-34

3 -̂ir

^c-

>5-12-10

50/0

Oate Compleled -

Nf

1 .̂"̂

Checked By DDEMRO

E>r-er KENT MOORE
Eqî ment ^^

Ground Surface Etevrton

Sw Level
21.14ft

|l

05 Silty

PmeOale
7/13/%

WO/ t**J2S.00.01 Boring/Well IJ>.: MVV-2/SB-5

Well Constructor Data
Screen

: pvc
Pack

-.•< quartz <and

_J

^!a^ benlomtc 1

GfOU1 N?ntonitC'' cement [

From: ^ ft. To: 4h ft.

J^j From: Soft. To: 44ft.

B From 44ft. To: 4ift.

§53 From: 41 ft. To: 0 ft.

lnncfCasin9 PVC
OutefCas^g/SfciUp o- stee| ^

Descnpton

day, gr*>', mcMst no odor

SpoiKi refusal <S 39"

ng/14" steel casing

Remarks

Cement/Ben tonite
î miit —

h'v-Hlt

Benl

O'-ll

er casing

oniteseal
4V-44'

—

*5 Quarts sand -
+4-D6

^

-

-

-

Wei
Construction

riser

^ \

I
K

III
N̂
»
«
»
S
S
n
»

1
• '

':Jpj screen i
;H 46'-56'

i



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614)433-7900

Boring /Monitoring Well Log

Page 1 of .,.2.
Client:

Lubri/ol Corporation
Protficl'

••^V Perimeter Boring/ Monitoring Well Phase

.acted. ?/9/%

Logged By: M BARNm-

Drilling Co.:
PHILIP ENV.

Method: uc.rt j/\

Boring Depth: ^ ft
'

Initial GW Level:

i

i

« "~

ps-l

r̂>

5—

-

* -̂

"^
10-

~

-

~

;s-2

SS-3

5S-4

"X

5-5

if

SS-*

1^̂ S-7
-

-

••

—

20-

—

—

25-

-

SS-8

SS-9

30'!™fjS-lfT

S
am

pl
e 

ID
.

0-2'

2'-4'

4'-6'

6'-8'

8--10'

10'-12'

15'-17

20-22'

25'-27

30'-32'

Blow Counts

2-3-4-3

1-2-2-2

1-3-3-4

6-8-10-10

6-9-8-4

2-3-3-5

1-3-5-7

2-7-9-8

5-8-10-10

5-15-17-16

Date Completed: 7 / ^5 /9^

Cheated By: DD£N[RO

Driller:
KENT MOORE

Equipment: CM£

3round Surface Elevation:

GW Level;. Time/Date
20.47 ft. 7/23/96

H
ea

ds
pa

ce

(pp
m)

4.7

11.6

8

61

74

112

1.8

0.3

0

0

WO#: 09928.00.01 Boring/Well I.D.: MW-3/SB-9

Well Construction Data

Screen: r pvc From: ^ ft To: 36 ft.

Psck" P.- '•'."-"•".• 4
#5 Quartz sand fgî J From: 46 ft. To: 34ft.

Seal: bentonite ^fj^ From: 34ft. To: 31ft.

ut' cement/bentonite R^j From: 31ft. To: Oft.

Inner Casing:
PVC

Outer Casing/Stick Up: „.. stec, casing/ M. stee, casmg

Description

0-2' - TOPSO1L - Sand y, brown, dry, no
odor.

2'-4' - Silty sand w/ trace gravel and
organics, brown, dry, no odor

4'-6.5' - Sand, brown, wet, no odor
... stained black @ 5'

Water® 5'

6.5'-l 5' -Silt, stained
slight odor

...sand layer® 8'

black, wet,

15'-25' - Silty clay, grey , moist to damp, no
odor

25'-34' - Clay w/ trace silt, gray,damp, no odor

Remarks

14" steel casing -

^™

-

6" steel casing
0'-37 "

—
-

cement/bentonite _

0-31'
"

—

-

-

-
„

—

^

H

—

-

_

Well
Construction

riser
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ERM

H6 EAST CAMPUS VIEW
sum. 250

COLUMBUS OK>

Boring /Monitoring Well Log

Page 2 of

[*** Lubn,ol Corro«hon "^ '^S.VOl BoringyWeH I.D.: MVV-3/SB-9

P"v*il Penmeter Bonng/ Monitoring Well Phjso Well Construction Data

L Carted
/<»."*•

Logged By ^ BARNETT

MhngCo
PH1LJPE\V.

*Btl0d HSA
Bomg D«|*i ^^

In** GW Level

1

30—

-
-

35-

t -f

40—

-

~

45-

—

-

50-

**\

If

5S-11

.•

i

e

I

34'-36-

BkvCtwtt

5^8-10

CJ-eCompWed . 15/Un
 SCTeC"; PVC S F™« ^ft To > ft.

D. DEN'IRO *5 quart/ Nand ri:-;':J From: 4^ ft. To: 34ft.

Jt*ef KENT MOORE bea bentonile |̂ From: 354ft To: 31 ft.

Eô iment: ^^ Grout tn^tonile/ cement [̂ 53 From: 31ft- To: ° ft

jround Surface Elevaton: Inner Casing
P\*f~

BWl*WlW,J,-»
 nme*>a /̂<*, 0u1erCas^/s»'ckUP „ steel casing/ 14- >teel casing^U.4> tt. * * --J/ ^»

N
M

cl
lp

d
C

*

(p
p
m

)

OJ

Descnpbon

Bedrock 033

34 -3t> - Weathered limestone.
pebble to cobble size, some silt
and dav, moist no odor

Remarks

Cement / Bentonite

0-31

Bentonite sea) :
3V-34'

—

6' outer casing

—

*5 Quarts sand '
4«»'-34'

•̂

-

-

—

Wei
Construction

riser
1
T

.JB^̂

1m1
:;| 1

•**̂ ^^B
-^^^9

H
':̂ ^a
.'WÎ B

'**B^3
.:̂ ^B

•~*^^^9

'•S5a9
*^^^9• ̂ ^^3**^^B9
-:^^^H

•1
screen
36-46



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(814) 433-7800

Boring /Monitoring Well Log

Page 1 of _ i

Client:
Lubri/ol Corporation

L
\ Perimeter Boring/ Monitoring Well Phase
iarted:

h/25/%
Logged By: M BARNm-

Drilling Co.:
PHILIP ENV.

Method. HSA

Boring Depth: ĵ

Initial GW Level:
approx. 5 ft.

o

0—

V

5—

10—

20—

~

25-

30-1

1

1*

/

f

*•

S
am

pl
e
 ID

.

Btow Counts

Date Completed: ^p^i^

Checked By: DDEN]RO

Driller RANDY BURNS
Equipment: c\\f

Ground Surface Elevation:

3W Level: ...... rime/Date
4.45ft. 7/23/96

H
ea

ds
pa

ce

(p
pm

)

JLIf~\ft .

rVUir. (XiQTU i\f\ (^1
IJxxiO AJV'AJ I Boring/Well I.D.: MW-4

Well Construction Data
Screen: i

2" PVC §
Pack: „, . , T

#5 quartz sand £
Seal: bentonito |

GrOUt: N/A f

From: 4 To: 14 ft.i

K?:-l From: ~> To: 14 ft.

B From: 0 To: 2ft.

5§3 Fr°m: To:

Inner Casing:
2" PVC

Outer Casing/Stick Up: jyj / A

Description

Lithological and analytical samples taken during
the drilling of SB-7

Remarks

Bentonite
0-2' *

#5 Quartz sand
2'-l4' •

Well
(Construction

.-,
f7^ 0-4'

•• screen



ERM

366 EAST CAMPUS Wf»
SHTIE2SO

CO.IMBUS OHO

Boring /Monitoring Well Log

Pageiof l

Ctent
Lubn/o) Corporation

>B»*
°. Perimeter Bonng/ Momlonng Well Ph*io

,tarted ^ bale Completed n ••- g».

Lo"ed ̂  M BARNETT jc****^ BV D DE MRO
XngCo pritef

PHIUPENV r KENT MOORE
-B->°d HSA IE<Mw»ent CMf

aomgDeptr 14fL pound Surface Elevaton

ntatGW Level
approx 5ft.

I

0—

5—

10-

15-

20—

25—

1

!!

S5-1

9S-2

SS-3

SS-4

35-5

S&-7

s

0-2

2--T

4-fr

R--KT

ia ir

ir-M

^0-

3-3-3~«

4 4 4 4

4-4-«-17

i a o *.
V if U V

2-2-M

2-o-S-o

SW Level . .̂  HmeAale
4.tr* it "•' iT/Qrf,

h
>1000

900

700

980

350

2HO

80

WO* (*»42snooi | Boring/Wen I.D.:MW-5/SB-11

Well Construction Data

SCTeen 2 PVC S *«" 4 To 14ft.
Pack l~ -- • 1

*? quJrt/ sand t::J-'?:-l f""11 2 To: 14ft.

t>entonito U From: j) To: 7ft.

Grout . . , ^^^
\ A ^^j From To:

Inner Casing
2- PVC

Outer Casang/Ste* Up N , A

Description

IM" - Sandy silt w/ trace gravel,
reddish-brown, damp, stronp odor.

4'-*' - Silt stained black, moist strong
odor

ft -8 y - Clayey «lt stained Hack. sat.,
strong odor

Water *»r

8.5"- 14' Silty day. gray, little to no staining,
wet . slight to no odor

Silt layer Iff to 105

Remarks

Bentonite
0-2 "

*5Quartz sand
2--14' •

—

WeP
Construction

r

••. ̂ ^^_
"•"
:

:•

:• =

u -•• screen



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614)433-7900

Boring /Monitoring Well Log

Page 1 of

Client: WO#: iwo->« nn mLubri/ol Corporation (W28.00.01 Boring/Well I.D.: MW-h/SB-4

PrptoQs Perimeter Boring/ Monitoring Well Phase Well Construction Data
D tarted:

fr/27/96
L°"edBy: M.BARNETT
Drilling Co.:

PHILIP ENV.
Method: HSA

Boring Depth: 14ft

Initial GW Level:
approx. 2 ft.

f
Q>
o

0—

5—

10—

1%

20-

25—

30 =j

t*

SS-1

I

SS-2

SS-3

SS-4

)s-5

SS-6

SS-7

1

S
am

pl
e 

ID
.

0-2'

2'-4'

4'-6'

6'-8'

8-10'

lO'-lZ

1Z-141

Blow Counts

2-2-4-5

2-2-6-8

2-4-8-10

8-12-14-20

2-12-14-18

4-6-6-10

2-6-8-10

Date Completed: h/27/% Screen: ^ ̂  j

Checked By: Q_ DEN1RQ Pack: #5 quartz ^ J

Dri"er; .KENT MOORE Sea': bentomte |
Equipment: CM£ Grout: N/A ^

^ From: 4 To: Hft.

|:S=j From: 2 To: 14 ft.

B From; 0 To: 2ft.

^3 From: To:

Ground Surface Elevation: Inner Casing:

GW Level: , .- ,. Hme/Date Outer Casing/Stick Up: M / .
3.42ft. 7/22/96 N/A

8

|I

120

110

180

120

980

410

380

Description

0-4' - Sandy silt, brownish -red, damp, slight
odor.

....stained black from 2'-3'

4'-10' - Silt, stained black, moist, slight
to no odor

saturated at 8'

Water @ 8.5'

8'-14' Silty clay, gray, stained black,
wet , slight to no odor.

Remarks

Bentonite
0-2' *

#5 Quartz sand
2'-14' •

—

Well
Construction

P,

n M

^ ;S screen
::". 4'-14'



^rrf| »s EAST CMC-US WEW *»

«&^g S»jr£»a

FRM COUMUSO.O
CIVIVl -ai4iii>^9OO

Ctert
Lubn/ol Corp»x-ation

Ptp-i

L
Penmeter Boring/ Monitonnj; Well Ptu -̂

darted _ pate Completed -,,(<fc.

UWrtBy M BARNETT Checked By p QEMRO

Dr*n9Co PHILJPENV. Dr*ef RAND'S BURNS
utoffud . .-. . :ounfnent' ^~. f(_HSA CME
9onngOepl) 14h Qround Surface Etevaton

nkatGWLewBl GW Level .. fo HmeJDaie
approv 5 fL 4.4? It. 7,- 22'%

I

0—

s—

-
10—

15—

20—

—1

^5^^^

JO^H

£

SS-1 0-2

SS-2 2'-l

S5-3 4-6

SS-4 6'-8-

SS-5 8-l(T

SS-7n2-14

I

Pagelol _l
[AJ(~\b
wo* i>uM2S.i>iVOl Boring/Wen I.D.: MW-7/SB-1

Well Construction Data

Saeefl 2 ' PVC fnm 4 To 14ft.

1 5 quarts sand R':r-:>:-l From 2 To: 14 ft.

kvntoniti' ^^H From (\ To: 2ft

^^ N/A RjSJ From: To:
•nnerC^ng ^ pv(_

Outer Caang/Stek Up. N/A

ao.o»e I § Description

4-16-8-10 0 0-5.5 - Sandv silt w/ graxel, reddish-f;ray,

23-1-3 0

2-3-*^ 16

5.5'-8" - Sill stained Wack. moist, slight
Si..jQ », to no odor
J^9^O"^ yf_

Water P 6'

8-9-12-14 104 8'-l 13 -Silt gray, wet to saturated, no odor

3->3>. 140

7-4-6-8 jjf, 1 1.5-14" Silt>- day. pray, wet . no odor.

Ftemarte

Bentonite
0-2' *

*5 Quartz sand
2--14' •

-

-

-

-i

Wei
Construction

P,

:: : —

.-

^ • screen
••:-. 4'-14I

:' Z=



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614)433-7900

Boring /Monitoring Well Log

Page 1 of .1

Client: WO#: MQU->R mi m
Lubrizol Corporation 09928.00.01 Boring/Well I.D.: MW-S/SB-6

Prpiaq\ Perimeter Boring/ Monitoring Well Phase Well Construction Data

D. .arted:

Logged By: M BARNm-

Dri"in9CO: PHILIP ENV.
Method: HSA

Boring Depth: uft

Initial GW Level:
approx. 3 ft.

Q

0—

tta

5—

15*

20-

25—

30^

I*

SS-1

|/

SS-2

SS-3

SS-4

}s-5

SS-6

SS-7

/

Sa
m

pl
e 

ID
.

0-2'

2'-4'

4'-6'

6-81

S'-IO1

lO'-lZ

12'-14'

Blow Counts

3-3-3-5

1 -̂4-5

4-7-13-9

3-7-19-14

2-5-6-10

3-4-4-10

2-6-6-8

Date Completed : 7,|,% Screen: r |

Checked By: _ -r-,.,,,,̂  Pack: _^ . r
D. DENIRO #5 quartz sand ^

Dri"er: RANDY BURNS ^ bentonite j
Equipment: CME Grout: N-A p

From: 4 To: 14 ft.

ffljl From: 2 To: 14ft.

^| From: n To: 2ft.

S |̂ From: To:

Ground Surface Elevation: Inner Casing:

GW Level: , ,. & Time/Date Outer Casing/Stick Up: M , A
3.31 ft. 7/22/96 N/A

H
ea

ds
pa

ce
(p

pm
)

0

0

0

0

0

0

0

Description

0-2' - Silty clay w/ sand & gravel,
reddish-brown, dry, no odor.

2'-5' - Sand w/ some silt & gravel,
reddish-brown, moist, no odor

Water @ 5'

5'-8.5' - Silt, stained black, wet to saturated,
no odor

gray® 7

8.5'-14' Silty clay, gray, moist to wet , no
odor.

Remarks

Bentonite
0-2' *

#5 Quartz sand

Well
Construction

_

H (M<

;_:*

••:•' screen
v! 4--141



ERM

J44 EAST CAMPUS VW
sunEaa

COLIABUS owe

Boring /Monitoring Well Log

Pageiof _ . i _ .

Lubnzol Corporation ~^ Boring/Weil I.D.: SB-3

***** Penmeter Bonng/ Monitonng Well Phd>t- Well Construction Data

L jUrted
7/1 /9r.

L°WCdB)r M BARSETT
OrAngCo

PHIUPENV

"CtlWl HSA
Boring Op*t ^7^

MtfGWLM

i

0—

-
—

-
5—

. — .

~^_jt

10-
_

-

15-

20—

25—

f I

S5-1

SS-2

95-3

SS-4

SS-5

SS-6

SS-7

SS-8

£

0-2

2--I

4'-6

6-ff

y-i(r

i(r-ir

35-171

20-2J

-0-

1-1-5-3

2-3-6-8

3-6*12

54W-17

13-23-2S-30

5-17-7-7

>ate Completed - , , , ̂  Screen |

>*er Seal ... 1
R.A\D> BURNS N ' A |

:<Mpment. _ Grout .. ^ f
CNfE cement /bentonite ^

From: To

!g:|=| From- To:

^H From: To:

5S9 From 27 To 0
jroml Stftace Etevatejn Inner Casing

N / A
SW Level. pmeOale Outer Casing/She* Up N/A

h
0

0

1

2

1

39

3-5-7-9 33

3-5-6^ 0

SS-9 25-27 5-7-10-11 0

Description

0-4' - Stlty sand w/ trace gravel, reddish-
brown, drv to moist no i>dor.

4'-7 - Sand, stajned Mack wet. no odor

Water <• 6'

7-11- Silt stained Mack, wet -Jight odor

1 1 -25 Siltv day. gray. moi*t to wet
no odor

25-27 - Oa\. grev. rmx^t ni> odor

*1

Remarks

—

WeH
Construction



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614) 433-7900

Boring /Monitoring Well Log

Page 1 of
Client: WO*: (Wg7K ,„, m

Lubruol Corporation OW28.U0.01 Boring/Well I.D.: SB-7

Project. Perimeter Boring/ Monitoring Well Phase Well Construction Data
r_ (acted:

6/25/96
Logged By: M BARNm-

Drilling Co.:
PHILIP ENV.

Method: HS

Boring Depth: 385ft

Initial GW Level:

!

0—

5-

—

fi
n

;s-i
j
5S-2

5S-3

5S-4

]S-5

10—

;
1\.

20—

_

I25-

SS-6

SS-7

6S-8

SS-9

55-10

3(F-£S-11

ci

1

0-2'

2'-4'

4'-6'

6'-8'

8'-10'

10-12'

12'-14'

»-„

20-22'

25'-27

30'-32'

Blow Counts

1-2-3-4

1-2-3-4

3-9-9-7

9-12-8-7

2-5-7-7

2-4-4-5

3-5-7-8

4-4-4-6

6-8-8-12

4-7-10-13

5-8-11-14

Date Completed: h/25/% Screen: ^

Checked By: DDENIRQ Pack: N/A J

Dri"er: RANDY BURNS Seal: N/A j
Equipment: —.,,- Grout: I

CME cement/bentonite |
Ground Surface Elevation: Inner Casing.

N/A
GW Level: rime/Date Outer Casing/Stick Up: N/A

H
ea

ds
pa

ce
(p

pt
n)

1

1

10

95

NR

NR

NR

35

4

4

1

Description

0-6' - Sandy silt w/ trace gravel, dark brown,
stained black, moist, pet. odor.

6'-25' - Silly clay, gray w/ black
staining, wet, no odor after 10'

Water @ 7'

... pink striations® 20.5'

25'-30' Clay, gray, wet, no odor

30'-38.5' - Silty clay, gray, wet, no odor

1
From: To:

ĵ:] From: To:

1^1 From: To:

^3 From: 38-5' To: °

Remarks

—

Well
Construction



ERM

U6 EASI CAMPUS VCW
SUITE Mt

COLUMBUS OHIO

Boring /Monitoring Well Log

Page 2 of 1

Chert
Lubn/o< Corporation

wo» Boring/Well I.D.: SB-7

Pcnmet»T B««on£/Monii»inn£ Well Well Construction Data
4arted D«e Compteied

Logged By
BAR\ETT

CtwcfcedBy

n '25'*.
Screen

N . ' A

D. PEMRO
PacK

\ A

From: To:

Rom: To:

OrMngCo
PHIUPE\V RAND> BURNS N.'A From: To:

HSA CStE
Grout

cement/ben tomte From: 38.5' To: 0

38.5ft 3romd Swtaoe Etevatan rnnet Casing:
\ /A

3W Level Outer Casing«tick Up

Descnphon Remarks Well
Construction

30-

4*11-15 Silty day. gm. no odor

50—

55—

60-f



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614)433-7900

Boring /Monitoring Well Log

Page 1 of _..!...._..

C'ient: Lubrizol Corporation W°#: 09928.00.01 Boring/Well I.D.: SB-8
ProJe

L

?!: Perimeter Boring /Monitoring Well Phase Well Construction Data
.tarred:

6/27/96
Logged By. M BARNETT

Drilling Co. :
PHILIP ENV.

HSA
Boring Depth: 27 ft

Initial GW Level:

1
D

0—

fc.%l

5—

;
•.,--.

10-

-

20—

25-

fl

SS-1

*
SS-2

SS-3

SS-4

>5

SS-6

rfS-7

SS-8

SS-9

30—r

D

|
CO

0-2'

2'-4'

4'-6'

6-8'

8--10"

10--12-

315'-17

20'-22'

25'-27

Bkw Counts

44-4-6

4-6-6-10

4-6-10-10

44-8-8

10-6-64

6-10-4-6

44-4-6

2-44-6

24-6-12

•

Date Completed: 6/27/% Screen: N/A ^| From; To;

unecKeoBy:DDEN[RO Pack: N/A s^j from: TQ;

Dri"er: KENT MOORE Se3l: N/A H From: To:

Equipment: ,-v.r- Grout: , (WO ^ -r
CME u cement/ ben tonite ^^l From: 27 To: 0

Ground Surface Elevation: Inner Casing:
N/A

GW Level: Time/Date Outer Casing/Stick Up: N/A

H
ea

ds
pa

ce
(p

pm
)

300

180

500

470

900

NR

60

30

10

Description

04' - Sandy clay w/ trace gravel, red-brown,
some black staining, damp, odor.

4'-8' - Silt w/ varying degrees of sand and clay,
stained black, moist to wet, slight odor

Water® 7

8'-22' - Silly clay, gray, wet , no odor

25'-27 - Clay, grey, moist, no odor

Remarks

—

-

._ _

~

-

~-

—

—

—

—

Well
Construction



Boring /Monitoring Well Log

ERM
COLUMBUS OHO

ft >4i 433-TWO Pageiof l

Lubnzoi Corp>w-ation

"̂̂  Perimeter Bonng/ Monitoring Well Ph*»e
1 *•*" rv2»/«* P-eConvteted o ,s;ilt,

10996(1 ̂  M BARNETT
MftngCo

PHIUPENV

-Btl0d HSA
kmg DGpffr __ ,

»•• it.

MM GW Lever

i

0—

-

-

-

-

5-
™

10—

-

15—

20—

H

SS-1

SS-2

SS-3

SS-4

^

SS-6

a

0-2'

2-4

4-*

*'•»

V-\ff

Kr-ir

*,—

3 *4 o o

2-M-4

2-«-ft-6

b-10-10-12

4-1-14-12

Cha*edBy D DENIRO

D"fcr KENT MOORE
^Mpment CM£

jiowid Surface Etevaton

GW Level fnmeVDJte

|l

7

2

1

J50

>1000

I2-I1-10-S >1000

SS-7:iy-ir 4-8-12-8 110

tfi°' IN92K.0001 Boring/WeN LD.: SB-ID

Well Construction Data
SCTee" N,A ^ From: To:

KacK N/A HI From To:

N ' A m From To:

ljn>U1 tK-ntomte/ cement r553 F™" 27 To: 0

Inner Casng:
\ / A

Outer Casang/SU* Up N/A

Description

0-2' - Sandy «lt w/ trace gravel, dark brown.
organic matter, moist, no odor.

2'-4' - Silt day w/ trace sand it gravel.
orange-brown, moist to wet. no odor

Water »J

4-8 - Stlry sand, stained Mack, wet ,
slight odor.

8'- 1 2 - Silt stained Mack, wet slight odor

12 -25 Silly -day. gray

SS-8 20--22' 2-1-8-6 5

, wet. no odor.

SS-9 25- 2~ 4-8-12-12 I 25-2T - Qay. grey, moist no odor

1

Remarks

-
-
-
-

—
-

-

—

-

—

—

—

WeB
Construction

—



ERM

355 EAST CAMPUS VIEW
SUITE 250

COLUMBUS. OHIO
(614) 433-7900

Boring /Monitoring Well Log

Page 1 of ._2.

Client:
Lubri/ol Corporation

Proie,

L
\ Perimeter Boring/ Monitoring Well Phase
.farted:

6/24/96

L09fled By! M. BARNETT
Drilling Co.:

PHILIP ENV.

HSA
Boring Depth: -^ ^

Initial GW Level:

!

0—

Si

"
"

;

I ?

J

55-2

5S-3

5S-4

5-5

10-

-

15̂

-

20-

-

-

25-

-

-

SS-6

SS-7I

SS-8

./
5S-9

55-10

,5-11

55-12

55-13

5-14

>S-15

303BtS-16

Sa
m

ple
 ID

.

0-2'

2'-4'

4'-6'

6'-8'

8-10'

lO'-ir

I1Z-14'

14-16'

16--18-

18'-20'

20'-22

22-24

24'-26'

26'-28'

28-30'

30'-32'

Blew Counts

4-6-11-13

6-11-11-18

6-12-14-14

14-15-16-13

6-8-10-12

9-7-6-10

4-5-6-6

2-2-5-5

2-3-7-9

3-7-9-10

2-5-6-7

5-6-5-4

5-8-8-12

5-6-8-10

2-6-4-8

3-4-6-10

Date Completed: h/24/96

Checked By: nFM[Ro

Driller:
RANDY BURNS

Equipment: c\\f

Ground Surface Elevation:

GW Level: Time/Date

ll

20

100

40

100

80

120

40

NR

NR

NR

NR

NR

NR

NR

NR

NR

W0#. 09928.00.01 Boring/Well I.D.: SB-12

Well Construction Data

Screen: U~— J r- -rN/A From: To:

a°k" N/A feM^I From: To;

Seal; N/A H From: To:

Grout cement/ bentonite Rĵ sfl From: 38' To: 0

Inner Casing:
N/A

Outer Casing/Stick Up. N / A

Description

0-3' - Sandy silt w/ trace gravel, dark brown,
stained black, moist, pet. odor.

3'-6' - Silt, stained black, moist, odor

6'-9' - Silt, gray w/ slight black staining,
wet, no odor

Water® 6.5'

9'-18' Silty clay, gray, stained black,
wet, no odor.

18'-36' - Clay, grey, wet to moist,
no odor

....silty clay layer approx. 10" thick

... silty clay layer approx. 12" thick

Remarks

—

-

"

-

-

—

-

-

-

-

-

—

-

-

—

-

-

—

Well
Construction



ERM

B4 EASr CAMPUS VC«
SUTE »c

COLUMBUS CMC

Boring /Monitoring Well Log

Page2o» ..2.

Ckert
Lubn/ol Curporjtion

"̂P Perimeter Bt>nng/ Monitoring WiHI Pru-i1

L l*tel */24/«r>

L°99edB*r M BARNETT
[MhngCo

PHILJPENV

"Bt>°d HSA
BomgDepf, vft

Mai GW Level

1

30-

"

-

35—
-

^

40—

45-

50—

55—

—

BCT- '.

i*

ss-i;

£-18

SS-19

sc

I
r.

J2-34

34-36

y>"-3ff

~«.

10-12-17-21

6-10-20-20

4*10-50/2

3a*e Compteted 24'*

CheChe<18y D DEMRO
brttef

R.AND> BURNS
E<Mpment CME

Ground Surface Elevator*

GW Level

\ \

NR

NR

NR

rvneOate

WO* iwn2S.im.01 Boring/WeN I.D.: SB- 12

Well Construction Data

Screefl v. A From: To:

\ ' A Fv'-^-i from' To:

Seal ^ ^ 1

GroU f
comunt/bentonite c

^H From: To:

^£j From: 38" To: 0

Inne' Casing

Outer Casjng/Stck Up \- / ^

Description

Cl a\ . prrv. wrt to m<>!••(. no ixlor

Spoon refusal «* 37.5"

Remarks

—

Wei
Construction



ERM

355 EAST CAMPUS VIEW
SUFTE 250

COLUMBUS. OHIO
(614) 433-7900

Boring /Monitoring Well Log

Page 1 of .l_

Client. WO#: <W>H nn m
Lubrizol Corporation 09928.00.01 Boring/Well I.O.: SB- 13

Pl?iec\ Perimeter Boring/ Monitoring Well Phase Well Construction Data

° 'arted: 7/2/96
Logged By: M BARNm-

Drilling Co. :
PHILIP EN V.

Method: Hg

Boring Depth: 27 ft

Initial GW Level:

!

0—

^

-

5—

—

1*

SS-1

y
SS-2

SS-3

SS-4

S-5
"--(.- "S

10-

15%,

20—

25-

SS-6

^5-7

SS-8

SS-9

30 "̂f

S
am

pl
e 

ID
.

0-2'

2'-4'

4'-6'

6'-8'

8-10'

lff-12'

j!5'-17

20-22'

25'-27'

Blow Counts

5-6-5-4

4-t-3-3

4-8-10-12

6-8-12-17

8-10-12-14

6-6-8-10

2-4-4-8

3-4-4-7

9-10-14-20

Date Completed: 7/->/% Screen: I

Checked By: DDENIRQ Pack: N/A [

Driller: Seal. M / A I
RANDY BURNS N/A |

Equipment: ,,. ... Grout: .,. . ..
^ r CME cement/ ben tonite

From: To:

fofr] From: To:

^H From: To:

^§3 From: 27' To: 0

Ground Surface Elevation: Inner Casing:
N/A

GW Level: rime/Date Outer Casing/Stick Up: N/A

H
ea

ds
pa

ce
(p

pm
)

0

0

0

0

0

0

0

0

0

Description

0-5' - Sandy silt w/ trace gravel, brown to
reddish-orange, moist, no odor.

5'-6.5' - Sand, brown, wet, no odor

Water® 6'

6.5'-9' - Silt, gray, wet, no odor

9'-25' Silty clay, gray, moist, no
odor.

25'-27' - Clay, grey, moist, no odor

Remarks

—

Well
Construction



Geoprobe Borings



ERM

355 East Campus View. Suite 250
COLUMBUS, OHIO

(614) 433-7900

Boring /Monitoring Well Log

Paget of _. i__

Client: Lubnzol Corporation WO*: 09928.00.01

Praia

I

Boring/Well I.D.: GB-l

^: Geoprobe Boring Phase Well Construction Data

'arted:12-lh-%
Logged By: M BARNETT

Drilling Co, Spmvv|s Dril|ing

Method:
Geoprobe

Boring Depth:

Initial GW Level: , .
— O

1
Q

0-

\i

_

5—

-

'- • r-

10-

20-

25-

f 1

SI-1

,/
Sl-2

SI-3

Sl-4

:.«

/

30-~J'

S
am

pl
e 

ID

0-21

2'-4'

4'-6-

6'-8'

8-1 01

Blow Counts

Date Completed: - , „, Screen: |
J/-ln-yn NA E

CheCkedBy:S.DRAGT PaCK: NA |

Driller: D.WRIGHT Seal: NA |
Equipment: , Grout: A

Geopmbe Bentonite ^

From: To:

':'-:=;;:il From: To:

^H From: To:

S§^ From: 10' To: ()

Ground Surface Elevation: Inner Casing: .,NA
GW Level: Time/Date Outer Casing/Stick Up:

jl Description

0-1 ' - Organic rich topsoil, dark brown, wet

T-8' - Silt w/ fine to medium grained sand,
light brown, damp

.... turns black, wet (p 5'

8'-10' - Silty clay w/ trace sand, gray-black,
wet

Remarks

—

Well
Construction



*S4 €«0
COUiMBUS O03

Boring /Monitoring Well Log

ERM Pagei of _J

^*rt Lubn/«>t Civporation * Ouw2S.00.01 Boring/Well LD.: GB-2

Ptp"*? Geoprobe Boring Phase Well Construction Data

L jtartWJ 12-lr-*
109906 * M BARNETT

D*n°C° SpnwN Drilling

UB*°d Geopn*e
BonngDef*. lf)r

m*«i GW Level

I

0—

-

_

5—

10-

15-

20—

25—

Hi—

f|

SI 1

SI-2

Sl-3

S)-l

51-5

i
0-2

2-4

4*

«

8--10-

»c^

)a«e Completed Screen

CtleCkedBy SDRACT PaCK \A

>*r D V\ RIGHT Seal \A |

Equfment _ 3rou1 _ p
Geoprobe Bentonite ^

From: To:

ĵ J From: To:

II From: To:

§53 From 10 To: 0
jround Surface Elevaton Inner Casrtg

NA
jW Level nmeX)aie Outer Casing fSbdk Up

\A

h Descrpton

0-2' - Organic nch topsotl. dark brown, wet

2'-~ - Silt w/ fine to medium grained sand
and gravel, light brown, motst to wrt

.. turns Hack 1*5

7-10' - Siltv da>- w/ trace sand and gravel,
gray -black, wet

Remarks

—

W&fl
Construction



ERM

355 East Campus View. Suite 250
COLUMBUS. OHIO

(614)433-7900

Boring /Monitoring Well Log

Page 1 of _ . _ i _

Cllent: Lubri/ol Corporation wo#: 09928.00.01 Boring/Well I.D.: GB-3

Prpu t̂: ceoprobe Boring Phase Well Construction Data

t- Parted: 12.17.%

Logged By: M. BARNETT

DnllingCo, Sprow|s Dri,,ing

Method:
Geoprobe

Boring Depth:

Initial GW Level: _ .,

1
o

0—

v

5—
-

10-

11̂13li

20-

25-

1*

SI-1

Sl-2

SI-3

SI-4

^51-5

SI-6

f

3^

Q

1

0-2'

2'-4'

4'-6'

6'-8'

8-10'

Blow Counts

Date Completed: .-,_., Screen: i
12-17-% NA §

Checked By: SDRAGT Pack: NA |

Driller: D.WRIGHT Seal: NA |

Equipment: Grout: _ £
Geoprobe Bentomtt? ^

^a
From: To:

££] From: To:

|̂ From: To:

S^j From: 12' To: 0

Ground Surface Elevation: Inner Casing:
NA

GW Level: Time/Date Outer Casing/Stick Up:
NA

H
ea

ds
pa

ce
(P

pm
)

Description

0-4' - Silty sand w/ gravel, organics, brown,
moist to wet

4'-6' - Fine to medium grained sand w/
gravel, orangish-brown, saturated

6'-10' - Silt w/ fine sand, black, wet, strong
odor

HV-12' - Silty clay w/ trace fine sand, gray, moist

Remarks

—

Well
Construction



Boring /Monitoring Well Log
Cd'JMBUS OMO

ERM Page 1 of i

Lubn/ol C»>rporation

PJP-,

r.

* Oopmbe feeing Pha^

/t*1Cd 12-17-"*

109900 °* M BARNETT

Dr*n9Co Sprou-N Drilling

Metwd

3OfW1Q DGpfl

ft** GW Level _ ,.

I

0—

-
-

.

5-

~C

10-

15-

20-

";

t*

Sl-l

SI-2

SI-3

SM

i

£

•e.

0-2"

2-1

4-6"

«

*.—

Date Completed .̂̂

Che<*e<1ByS DRACT

^'^ D WRIGHT

Cotf r\>be
jround Surface Eievaton

3W Level

f I

nme*>*e

^^ IW-2S.001 Boring/Wen I.D.: GB-4

Well (Donstructjon Data

VA

Pac*- \A

I
E
|

Grout p
Bt'ntomto ^

From: To:

; :. 1 From: To:' - J

II From: To:

>^ From: S To: 0

Mn«Cas^ XA

Oute- Caang/Sfeh Up

DescnpOon

O-o' - Fino to medium sand w/M>me silt.
»>fganics. orange-browTi, wii

.... gravd seam <? 3', saturated

6'-8" - Silty day w/ trace fine sand, gray, moist

Remarks

—

WeB
Construction

f



ERM

355 East Campus View. Suite 250
COLUMBUS. OHIO

(614) 433-7900

Boring /Monitoring Well Log

Page 1 of ._..!..

Cllent; Lubri/ol Corporation WO*: 09928.(X).01 Boring/Well I.D.: GB-5

Proieet. Geoprobe Boring Phase Well Construction Data

L
'tartCd: 12-17-96

Logged By: M. BARNETT

DrtlhngCo: Sprowls Dri,ljng

Method: _
Geoprobe

Boring Depth:

Initial GW Level: _ .,

i

0-

I*

SI-1

V

—

-

5—

-

10-

-
20-

125-

SI-2

SI-3

SI-4

>I-5

r

30-J''

0

0-2'

2'-4'

4'-6'

6-8'

8-10'

Blow Counts

Date Completed: .,,,.,0, Screen: f
lZ-l/-Vr> NA !

Checked By: T Pack: N

Drlller: D.WRIGHT Seal: NA |
Equipment: _ , Grout: „ 1

Geoprobe Bentonite |

From: To:

ivî ci] From: To:

U From: To.

^^ From: 10' To: 0
3round Surface Elevation: Inner Casing:

NA
GW Level: [Time/Date Outer Casing/Stick Up:

| NA

0)
u11 Description

0-.5' - Organic rich topsoil, dark brown,
moist

.5-2' - Silty sand w/ trace gravel, orange-brown,
moist

2'-6' - Fine to medium sand w/ some silt, orange-
brown, wet

6-7 - Silt, gray-black, wet

7'-10' - Silty clay, gray-black, wet

Remarks

—

Well
Construction



Boring /Monitoring Well Log
COIUUBUS OHO

ERM Page 1 of . i_

Lubn/c4 Corporahon Boring/Wed I.D.: CB-t.

Pha>e Well Construction Data

12-17-*

ogged By BARNnT

"W^^Wl f^rt

Sprowl- Drilling

/- „»„Ct-opmbe

Date Completed
From: To:

Pack From: To:

D WRJCHT NA From: To:

qupmenl
C«?\>prx^be

Grout
To 0

Grotfid Surface Etevaton Inner Casmg

raM GW Lewd GW Level HmeJOale Outer Casmg/Stick Up

Remarks
Wei

Construction

0—

5—

Sl-l

SI-2

SI-3

Sl-l

31-5

0-2

2-1

4-6

10—

15-

20—

25—

4

(V.? - Organic nch topstnl. dark brmvn.

.5-5' - Silry sand w/ trace gravel, orange-brown,
moist

.... wet «• 4

5-8^ - Fine to medium sand w / some silt stained
black, wet. slight organic odor

8-10 - S«lty day. gray-black,
moist to wet



ERM

3S5 East Campus View. Suite 250
COLUMBUS. OHIO

(614)433-7900

Boring /Monitoring Well Log

Pagel of . .__] . .

Cllent: Lubrizol Corporation

rjjiac .̂ Geoprobe Boring Phase

L ;'arted: 12-18-%

Logged By: M BARNFTT

DriHingCo, Sprowls Drj|Hng

Method:
Geoprobe

Boring Depth:

Initial GW Level:

i

0—

1 «
E £

SI-1

-

5—

;
10—

1 A.l̂ fel

20-

25-

ao"̂

SI-2

SI-3

SI-4

),-5

SI-6

g

*•

Sa
m

pl
e 

ID
.

0-2'

2'-4'

4'-6'

6-8'

8-10'

10'-12'

Blow Counts

Date Completed: 17100*.

Checked By: SDRAGT

Drl(ler D. WRIGHT

equipment:
Geoprobe

Ground Surface Elevation:

GW Level:

If

Time/Date

\Airj*-
"<_»• Q^H.M.Ol Boring/Well I.D.: GB-7

Well Construction Data
Screen: r |

NA 1
Pack; NA F

^ NA |
Grout: p

Bentonite ^

From: To:

j-jjSJj?] From: To:

HH From: To:

§^j From: 12' To: 0

Inner Casing:
NA

Outer Casing/Slick Up:
NA

Description

0-5' - Silty sand w/ trace gravel, orange-brown,
moist

.... wet @ 4'

5'-10' - Silt w/ trace clay, stained black, moist

10'-12' - Silty clay, gray, moist

Remarks

—

Well
Construction
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Boring /Monitoring Well Log

ERM Pagei o» l

Lubn/ol Corporation

^t**ql Ouprobe Boring Pha>e

k

L°Wed ̂  M BARNETT

DjJLr's ̂  Spnml- Drilling

kfefftod
GfoproN.-

Bomg De0h

nkai GW Level

I

0—

-

-

-

5—

10-

15-

20—

25—
H

f-8

Sl-l

SI-2

SI-3

SI-4

51-5

SI -6

ill *|diu«ii

0-2

2-1

4-6

«

r-ia

itr-12

—

>ale Compteled ,
2-1^*-

Dr*ef D \\T?iGHT

Co\>pn>t«o
Grouvl Surface Eievawn

GW Level:

1S

r*neJO*e

^^ i*«2S.ii0.01 Boring/Well I.D.: GB-8

Well Construction Data
Saeer From: To:

\ A t''- J -i Ff°'n: To:

^ \A

Qroul
Bontonite

1
E
^J From: To:

Inner Casing

CMe- Casing/Stick Up
NA

Descnpdon

l)-t> - S<lt\' sand w ' trace gravel, brown.
moist

.... orangish-brown from 2

... wet » 4

o'-10" - Silt w/ trace day, stained black, wet
organic odor

ltf-12 - Silty dav gray. moi<4

Remarks

—

WeP
Construction



ERM

355 East Campus View. Suite 250.
COLUMBUS. OHIO

(614)433-7000

Boring /Monitoring Well Log

Page 1 of ...!_.._
Client' i i_ i ,- WOdf'Lubn/ol Corporation "«-»». 09928.00.01

rpuaq . Geoprobe Boring Phase

D (arted: 12-18-%

Logged By: M BARNOT

Dnlhngco, Sprow,s Dri,,ing

Method:
Geoprobe

Boring Depth:

Initial GW Level:

fa

0—

* &
I »
CO

SI-1

k ^
-

-
5-

_

_

:'';vil

10-

4 ^
'V*

20-

25-

SI-2

SI-3

SI-4

51-5

Sa
m

pl
e 

ID
.

0-2'

2-4'

4'-6'

6'-8'

8-101

Blow Counts

Date Completed: 1

Boring/Well I.D.: GB-9

Well Construction Data

2-18-% Screen: NA 1
Checked By: SDRAGT Pack: ^ |

Driller: D. WRIGHT Seal: NA |

Equipment: Grout: p
Geoprobe Bentonite g

From: To:i

££3 From: To:

HI From: To:

^ From: H)1 To: 0

Ground Surface Elevation: Inner Casing:
NA

GW Level:

J-

Time/Date Outer Casing/Stick Up:

Description

0-5' - Silly sand w/ trace gravel, brown,
moist

.... orangish-brown from 2'

.... wet@5'

5'-8.5f - Silt w/ trace clay, stained black, wet,
organic odor

8.5'-10' - Silty clay, gray, moist

Remarks

—

Well
Construction



ERM

ttn SuttTM
COLUMBUS CMC

«141 XXV TOO

Boring /Monitoring Well Log

Pagelol
^^Mtf
^^ Lubn/ol Corporation

Ptwfi Geoprobe Bonng Pha-e

"- **rted 12-IK-*

Lo"edBir M.BARNETT

"" Sprowl> Onlling

Gwiprobe

BoonQDe**1
 l(r

MM GW Lev* _ _

!

0—

-

5—

10-

15-

20-

25—

"1

1-

54- 1

SI-2

SI-3

SI-4

SI-5

e

f

0-2

2-4"

4-6

r-iff

—

)ate Completed , -,]s.^

Ct*Cted8ySDRAGT

"^^ D SVRJGKT

Ewmen1 Co,Vn*t.
iround Surtaoe Elevatan

GW Level rnmeVDate

8fi

W0* iiuw2s.00.ol J Boring/WeH I.D.: c&-10

Well Construction Data
bcre€n

 NA PB From To:

Hacx \A [iH From To:

\A ^| From: To:

Bentonitt.* (^^Qj From: |0' To: 0
trvterCasmg

CXrter Casmg/Stek Up:

DescnpDon

0-0.5 - Organic rich tnptoil. brown, wet

0 3-5.5 - Silty >and w/
orange-brown, moist

trace gravel.

5.5" -*>' - Medium to coarse sand w /gravel, brown,
wet
b'-ff - Silt w/ trace day, grav -brown, moist

8--1CT Silly day. gray.moist

Remarks

-

—

-

•~~

—

—

—

—

Wei
Construction



ERM

355 East Campus View. Suite 250
COLUMBUS. OHIO

(614) 433-7900

Boring /Monitoring Well Log

Page 1 of
Cllent: Lubrizol Corporation

Prjjieiv Geoprobe Boring Phase

tarted: 12-19-%

Logged By: M BARNETT

DnllingCo.: Sprow|s Drj,,ing

Method:
Geoprobe

Boring Depth: 1Q1

Initial GW Level: _ 5,

i

0—

^

5—

10-

20—

25-

<n "~

SI-1

/
Sl-2

SI-3

SI-4

"/•

t

Sa
m

pl
e 

ID

0-2'

2'-4'

4'-6'

6'-8'

8-10'

Blow Counts

Date Completed: p.19.%

Checked By: nRArT

D""er: D WRIGHT

Equipment:
Geoprobe

Ground Surface Elevation:

GW Level:

V

Time/Date

WO*: 09928.00.01 Boring/Well I.D.: GB-11

Well Construction Data
Screen: I

NA i
Pack: NA |

Sea': NA |
Grout: p

Bentonite fc

From: To:

!•£%!] From: To:

^H From: To:

^3 From: 10' To: 0
Inner Casing:

NA
Outer Casing/Stick Up :

Description

0-8' - Silty sand, orangish-brown,
damp

.... turning brown, wet @4'

8'-10' - Silty clay, gray, moist

Remarks

—

Well
Construction



»4 fjet Boring /Monitoring Well Log
CMC

ERM Page 1 of _i.

Lubn/ol Corporation

"̂  C*»>probe Bonng PhaMf

1 -a*ned 1M"-*

Logged By M BARNETT

Drtfcng Co ~ . — v ..
^ Sprowls Drilling

Ceoprobe
donngDepr, ]ff

ratal GW Level _

,

0—
.

-

-

5—
-

—

"~̂

10—

15-

20—

I*

Sl-l

St-2

SI-3

SI-4

SI-5

|

0-2

2-4

4-6

6-*

8--KT

BemCoftt

Dale Completed ,, 0 ^

CheCkedBySDRAGT

Or*ef D WRIGHT
EoMvnent

Go« >p robe
Qround Surface Etevaton

SW Level

8

IIr

nmeA)aie

WC" ^.moi Boring/Wed I.D.: GB-12

Well Construction Data
Screen |

Pack NA ^

^ NA |
Grout f

Bontonite p

From: To:

">••:?! From: To:

^H From: To:

Inner Cas«ig
NA

Outer Casing /Stick Up
\ A

Descnption

0-S" - Stlty *and w / trace gravel.
orangish-bniwn. damp

.... turning brown, wet

8-irj
wet

- Stlty day. gray.

P5

moist to

Remarks

—

WeN
Construction



ERM

355 East Campus View. Suite 250
COLUMBUS. OHIO

(614) 433-7800

Boring /Monitoring Well Log

Page 1 of _. l

Chent: Lubri/ol Corporation WO#: 09928.00.01 Boring/Well I.D.: CB-13

Pp»«qt: Geoprobe Boring Phase Well Construction Data

L Parted: u_19_%

Logged By: M.BARNEIT

DriNingCo, Sprow|s Dri,!jng

Method:
Geoprobe

Boring Depth:

Initial GW Level: ,.
™ O

Q

0—

-

_

5—
-

10-

1^

20-

25-

M1

t &
C O *

SI-1

SI-2

SI-3

SI-4

51-5

SI-6

«

S
am

pl
e

 ID
.

(V21

2'-4f

4'-6'

6'-8'

8'-10'

10'-12'

Blow Counts

Date Completed: u ̂  % Screen: ^ |

Checked By: SDRAGT Pack: NA ^

Driller: D.WRIGHT Seal: NA |
Equipment: _ , Grout: „ . f

Geoprobe Bentonite ^

From: To:

vy&l From: To:

^H From: To:

$53 From: 12' To: 0
Ground Surface Elevation: Inner Casing:

NA
GW Level: Time/Date Outer Casing/Stick Up:

NA

jl Description

0-10' - Silty sand w/ trace gravel,
orangish-brown, damp to moist

.... turning brown, sat @6'

10'-12' - Silty clay, gray, moist to
wet

Remarks

-

Well
Construction



*56 €W Canput WM Sate 2SO
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Boring /Monitoring Well Log

ERM Pagelof _i

Luhn/iJ Corporation
pjj î j

Logged By sl BARNFTT

C**n9 ̂  SprowN Drilling

Ctx «prx*e
BonngDeitti .

mu GW Level _ . ,..

I

0—

-

-

-

5—

-

10—

-

15-

20—

i*
Sl-l

SI-2

SI-3

SM

SI-5

SI-6

S

1
I

0-2

2-4-

4-*

f-ff

r-W

KT-12

—

bale Completed
M-*.-*

Ch8Cl"dB'rS.DRAGT
Dn-er D WRIGHT
EcMpment

Gei<p •\>be
Ground Surface Elevafeon

GW Level

h
0-1 IT

HmeAate

WO* Boring/WeHI.D.: CB-14

Well Construction Data

Screen |
\ A §

Pacx r

5eal \A |
Sfout p

Bentonite ^

From: To:

'̂ S\ From: To:

^H From: To:

^^ Ffom 1 '̂ To; U
mnef Casing

\A
Outer Casing/Stick Up

Description

Silt>- sand w/ trace gravel.
brown, damp to moiNt

... wet «*5.5"

10'- 12' - Silr\- dav. gray, mi-nst to
wet

Remarks

—

wen
Construction



ERM

355 East Campus View. Suite 250.
COLUMBUS. OHIO

(814)433-7900

Boring /Monitoring Well Log

Page 1 of ..__]_..

Cllent: Lubrizol Corporation

Prpie t̂: Geoprobe Boring Phase

L
"<arted: 12-19-%

Logged By: M.BARNETT

DrillmgCo, Spmw|s Drjl,ing

Method:
Geoprobe

Boring Depth:

Initial GW Level: , ,
*"•* O

1

0—

\»

-

5—

•- . *J|

10-

1%

20-

25-

f f

Sl-1

j
SI-2

SI-3

Sl-4

^51-5
>

1

30^

Q

1

0-2'

2'-4'

4'-6'

6'-8'

8'-10f

Blow Counts

Date Completed: U-19-<X,

Checked By: SDRAGT

Driller: p WRIGHJ

Equipment: ,
Geoprobe

Ground Surface Elevation:

GW Level: Time/Date

IS

\NCUt-
'̂ 09928.00.01 Boring/Well I.D.: GB-15

Well Construction Data
Screen: ^ |

Pack; NA [

Seal; NA |
Grout: f

Bentonite ^

From: To:

^j From: To:

^H From: To:

5^3 From: 10' To: 0
Inner Casing:

NA
Outer Casing/Stick Up:

IN /\

Description

0-0.5' - Organic rich topsoil, brown, moist

0.5'-8.5' - Silty sand w/ trace gravel,
brown, damp to moist

.... turning gray w/ some black staining,wet,
slight organic odor @6'

8.5'-10' - Silty clay, gray, moist

Remarks
Well

Construction



Boring /Monitoring Well Log
OOlUMUS

ERM Pagel of . 1

Cfcert
Lubn/(4 Corporation WO* Boring/Well I.D.

Phase Well Construction Data

12-20-%
Logged By . BARNETT
MhngCo

SprowK Drilling

Metiod
Geiiprobi'

Date Completed Screen
NA From To:

S DRAGT

Drier
D WRIGHT

Pack

*T

From: To:

From! To:

•quipment jrout
Bentomti1 Rom HV To: 0

xmng Oepffi
lit

xmxKl Surface Etevafeon Inner Casng
\A

SW Level Outer Casing/9k* Up
\A

Descnpbon Remarks Construction

0—

5—

Sl-l

SI-2

SI-3

51-4

>l-5

0-2

2-4

4-6

10-

IH15' - Organic nch tupsoil. brv>vk-n,

0.5"-? - Silt>- safxJ w/ trace gravel,

orangi$h-brv>»vn. damp to mm<t

.. .turning light brown, wet #» 4

5'-8 - Sill, dark gray . wet

8-10 - S«lt>- day. gray, moist

15-

H

25—



ERM

355 East Campus View. Suite 250
COLUMBUS. OHIO

(614)433-7900

Boring /Monitoring Well Log

Page 1 of 1

Cllent: Lubnzol Corporation

rsaec . Geoprobe Boring Phase

L >tarted: ]2.20_%

Logged By: M. BARNETT

DrillingCo, Sprow)s Dri|lmg

Method:
Geoprobe

Boring Depth:
8

Initial GW Level: __

}

0—

-

-

5—

* ~

10-

20-

25-

|l

Sl-1

Sl-2

Sl-3

SI-4

Sa
m

pl
e 

ID
.

0-2'

2'-4'

4'-6'

6-8'

Blow Counts

WO* 09928.00.01 Boring/Well I.D.: GB-17

Well Construction Data
Date Completed: -ii^nof. Screen:

Checked By: SDRAGT Pack: ^

Driller; D. WRIGHT S6al: NA •
equipment: _ , Grout:

Geoprobe Bentonite

From: To:

From: To:

From: To:

§$§1 From: 8' To: 0
Ground Surface Elevation: Inner Casing:

NA
GW Level:

H
ea

ds
pa

ce
(P

pm
)

rime/Date Outer Casing/Stick Up:
NA

Description

0'-6' - Silty sand w/ trace gravel,
orangish-brown, damp to moist

....turning brownish-gray @ 2'

.... wet® 4'

6'-8' - Silty clay, gray, moist

Remarks

—

Well
Construction



Supplemental Field Investigation
Monitoring Wells



Environmental Resources Management, Inc. MW-9

WO No: 09928.00.01
Project Grciner's Lagoon
Location Fremont, Ohio
Northing N/A
Easting N/A
Screen Slotted PVC
Slot Size 0.01
Riser PVC
Drilling Method Hollow-Stem

Date Completed
Owner
Boring Depth (feet)
Surface Elevation
Riser Elevation
Length (feet)
Stabilized DTW
Length (feet)
Driller

Lubrizol
14'

10'

N/A
I41

Jeff

2 Nov 98

Diameter
feet msl
feet msl

Diameter
feetTOC

Diameter
Geologist

8.25"

2"
N/A
2"
Susan Dragt Location Sketch Map

Drillng Company Sprawl's Drilling
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Sample Description/Classification

Feet Below Ground Surface

0-2' Sandy SILT, trace gravel, orange/brown, loose,

moist to dry, no odor.

2-4' Same as above, but at approximately 4 feet,

sand zone approximately 6 inches thick, moist.

4-6' As above, but at approximately 5 feet silty CLAY,

gray/black, moist.

6-8' SILT, gray/black, moist.

8-10' Silty CLAY, gray/black, moist to wet.

10-12' As above.

12-14' As above.

End of boring at 14' Below Ground Surface (BGS)



Environmental Resources Management, Inc. MW-10

WO No: 09928.0001

Project Greincr's Laeoon

Location Fremont. Ohio

Northing H/A

Easting
Screen
Slot Size

Riser

Date Completed
Owner

3 No\ 9S

Lubnzol
Boring Depth (feet) 14 Diameter 825"
Surface Elevation

X'A Riser Elevation

Slotted P\ C
0.01*
PVC

Drilling Method

Length (feet)

Stabilized DTW

Length (feet)

Hollow -Stem Dnller

io-

!cci msl
feet msl

Diameter 2'

N A feet TOC N A
14' Diameter 2"

Jeff Geologist Susan Dragi Location Sketch Map

Doling Compan) Spro* I's Drilling
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Sample Descriptkxi'Classificarkm

Feet Below Ground Sur&ce
A _. — . M« — . • *- .L_.

2-41

4-6' Sihy SAND grading to sflty clay at approximately

5 feet, moist

6-8' Silty CLAY, gray, moist

8- 1 0- CLAY, gray, moist

10-12* As above.

12-14' As above-



Environmental Resources Management, Inc. MW-11

WO No: 09928.00.01
Project Greiner's Lagoon
Location Fremont. Ohio
Northing N/A
Easting N/A
Screen Slotted PVC
Slot Size 0.01"
Riser PVC
Drilling Method Hollow-Stem

Date Completed
Owner
Boring
Surface
Riser Elevation
Length (feet)
Stabilized DTW
Length (feet)
Driller

eted
Lubrizol

h(feet) 14' Diameter 8.25"
/ation feet msl
ion feet msl
) 10'
TW N/A
) 14'

Jeff

Diameter 2"
feet TOC N/A
Diameter 2"
Geologist Bob Elliott Location Sketch Map

Drillng Company Sprawl's Drilling
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Sample Description/Classification

Feet Below Ground Surface
0-2' SILT, little gravel, brown, dry, slightly stiff

grades to light brown.
2-4' SILT, some sand, brown/grey, mottled, damp,

friable.
4-6' SILT, grey/brown, mottled, damp, slightly friable,

3- 1mm wide fine sand seams at approximately 5.5-
6', 2" apart from each other.

6-8' Grey/brown, mottled, damp, grades to moist, at
approximately 9.7' fine SAND, not dense, some silt.

8- 1 01 Fine & Med. SAND, grey, moist, some silt, 2 dark
colored seams at 9.2' and 9.7'.

10-12' CLAY, dark grey, slightly moist, soft, slightly
plastic, some silt.

12-14' CLAY, grey, moist, slightly plastic, little silt.

End of boring at 14' Below Ground Surface (BGS)



Environmental Resources Management, Inc. MW-12

WO No W928000I
Project Grcincr's Lagoon

N A
Location Fremont. Ohio

Northing
Easang
Screen Sloncd PVC
Slot Size OOP

Riser PVC
Drilling Method Hollw-Siem

Owner
Bonng
Surface
Riser E
Length (feel)
Stabilized D1
Length (feet)
Driller

4eted 2 \cn 98
Lubnzol

xh(feet) U
van on
two
*) 10'
3TW N A
t) 14

Jeff

Diameter S 25'
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icct msl

Diameter 2"
feet TOC N A
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Sample Description/Classification

Feet Below Ground Surface
0-2' SILT, brown, dry, fnabfe, some fine sand.

2-4' Free S AND, borwn, dry, shghtiy dense, some
gravel, little sflt

4-6' Med. ft Fine SAND, brown, damp, loose, some silt

6-7.5' SILT, brown, damp, not dense, some fine sand.
75-8' SILT, dark grey to black, slightty moist, not dense,

some fine saod.
8-I01 CLAY & SILT, dark grey, damp, soft, plastic.
10-12' CLAY, grey, damp, soft, pbstic, some silt, at

approx. 10.5'- 2mm wide wet med. sand layer.
12-14' CLAY, grey, damp, soft, plastic, some sih.

End of boring at 14' Below Ground Surface (BGS)



Environmental Resources Management, Inc. MW-13

WO No: 09928.00.01 Date Completed
Project Greiner's Lagoon Owner
Location Fremont. Ohio Boring Depth (feet)
Northing N/A Surface Elevation
Easting N/A Riser Elevation
Screen Slotted PVC Length (feet)
Slot Size 0.01" Stabilized DTW
Riser PVC Length (feet)
Drilling Method Hollow-Stem Driller
Drillng Company Sprowl's Drilling

Lubrizol
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N/A
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Sample Description/Classification

Feet Below Ground Surface
0-2' Sandy SILT, orange/brown, dry.

2-4' SAND, fine to med. grained, some silt, brown,
moist to dry, no odors.

4-6' As above, but becoming wet.

6-8' As above, but turning gray/black, organic odor.

8- 1 0' Sandy SILT with CLAY, gray/black, moist to wet.

10-12' CLAY, gray, moist.

12-14' As above.

End of boring at 14' Below Ground Surface (BGS)



Environmental Resources Management, Inc. MW-14

WO No OWSOOOI Date Completed
Project Gfennct's Lagoon Owner
Location Fremont Ohio Bonng Depth (feel)
Northing N A Surface Elevation
Easting X A Riser Elevation
Screen Stoned PVC Length (feet)
Slot Sac 001* Stabilized DTW
Riser PVC Length (feet)
Drilling Method Hollou-Siem Driller
Doling CompanjSprcml's Drilling
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Sample Descriptioa'Classifkation

Feet Below Ground Surface

0-21 Sihy SAND, trace gravel, orange/brown, moist

to dry.
2-4' As above.

4-5' Fine to Med SAND, moist to wet, gray/brown.

5-6' SILT, gray/brown, moist

6-8' SILT, as above, moist to wet

8-10* Silty CLAY, dark gray, moist to wet

10-12' As above.

12-14- CLAY, gray, moist

End of boring at 14' Below Ground Surface (BGS)



Appendix B





W L LOG AND DRILLING REPOF"

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

Section of Township
Number

ORIGINAL

N9 136431

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter . T....f̂ . Length of casing

Type of screen. Length of screen.

Tvoe of Durno ... _.J r ^ £.«-».£»....-......«-......--..•• ........ . .... .......

Capacity of pump

of pump setting _ —

Pumping rate....7~ G.P.M. Duration of test....T?rr7...hrs

Drawdown £. ft. Date.../..JL.—....$.—.£^&

Developed capacity —

Static level—depth to water .̂ -..?STKI ft

Pump installed by „

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet

*•••
; £~

— •? i. i. •< r-<

•y'••<•< •

S.
See reverse side for instructions

Drilling Fi

Address

NON-RESPONSIVE

NON-RESPONSIVE



tMty Pemit No.

NO CARBON PAPER
NECESSARY-

SELF-TRANSCR.B.NG

WELL OC AND DRILLING REPORT ORIGINAL

State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

/ ]
/

coNsracnoN DETAILS BAILING 01
llyi

ill!'Jl'!^ EST
circling)

Casing di.

Type of sera

Typaof

i of casing.

. Length of screen.

Test rate. gpm Duration of test. / • :hrs

r>~—*~"" ^7^*-^^- ft Data.

Static level (depth to water) 3*

Quality (clear, cloudy, taste, odor)

Depth of

iof

pump setting.

Pump installed by.

•ELL LOG* SKETCH SHOMHC LOCATION

yivwl, To
Locate in reference to nunbered

state higtNMys. street intersections, county roads, etc.

Oft

7*
1*-

DATE.

£e--~*~t~~*

<4**~4 t̂Jb-*.
»' *ll additional spaca is needed to complete well log. use next consecutive numbered fcxm.

NON-RESPONSIVE

NON-RESPONSIVE



WELL OC AND DRILLING REPC T
I

ORIGINAL

NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Geological Survey -- • !(

Fountain Square "";
Columbus, Ohio 43224 Phone (614) 466-5344

479452

&t7£
SECTION OF TOWNSHIP

CONSTRUCTION DETAILS

<T^V - %/"•>
Hasing rlian-iatar •*„ ̂  o Length of rasing , h5 J>r £-^~ _ ,„

Type fif S'*flfln _, ._.. 1 BnOTb n* er-raon „_

//, / z? / T~ " / J ^
vr- r- p , ^r

r -th nf piimp sotting O.C^

^^ ' 9x7 51̂ ''
Hate nf rnmplatinn rm./,, ~/ •? £f

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

Xu,Ju $$
~^a-/i««J

?/.<. &L
&s**+.0 /

/\.~sn* lJrr*-e

\^

From

Oft

^
/<J

#£"

P~;?

To

/^* ft

SO

/// —

3-7
75

BAILING OR PUMPING TEST
(specify one by circling)

rVamlow" _ .. /G ..._,,. *t nnt<

SKETCH SHOWING

$-/3- -?</

ft

*T ̂  f*4 &•/'$ *& Z-VEr

V V

J^J -^ / ( \J f't *-j *- . y Q

LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

TIBBOLES V7ELL DRILLING />iU/. 1-/3'?r
ORILLING FIRM ill! nATP / / -> '/

R.R.i uellevue, uruo .̂4311 //̂  '/'/^/

*lf additional space is needed to complete well log, use next consecutive numbered form.

NON-RESPONSIVE

NON-RESPONSIVE



Mty Pennit Hi. WELL OG AND DRILLING REPORT ORIGINAL

NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Fountain Square

Columbus, Ohio 43224

550480

DRJI_1_ING FIRM

ADDRESS

•if additional space is naadad to cdmplate «•!! log. usa n«xt consecutive numbered form.

NON-RESPONSIVE

NON-RESPONSIVE



PLEASE USE PENCIL
OR TYPEWRITER.
DO NOT USE INK.

County..

WELL LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water •

1562 W. First Avenue
Columbus, Ohio

.~ Township...̂ ..Ail.L.V.J..ki!*:: Section oPTownship

No. 237301

CONSTRUCTION DETAILS

Casing diameter ....-%.. %.. ..Leng

Type of screen . . . Leng

Type of pumD

fth of casin]

fth of screei

,...ju.:
1

Capacity of pump

r^oth of pump setting _

Date of completion

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

- CLkft /
--' A/x»> x'S/Vr'A-'

^^ J^t?

From

0 Feet

p. 6

To

...£.3..Ft.

C <»

BAILING

Pumping rate

Drawdown.

Developed capacity

Static level — depth to

Pump installed by

OR PUMPING TEST

G.P.M. Duration of test hrs.

ft Date _

water ./ « --ft.

SKETCH SHOWING LOCATION

Locate in
State Highways, St.

reference to numbered
Intersections, County roads, etc.

'Drilling Firm

Address J.

•

'J7H.y...T^7....

NON-RESPONSIVE

NON-RESPONSIVE



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

WELl *.OG AND DRILLING REPC^T
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

65 S. Front St, Rm. 815 Phone (614) 469-2646
Columbus, Ohio 43215

OBICIRAX.

449673

CONSTRUCTION

t^mmtrttr Mmutitlvr if / tl T^na

'

WKLLLO

V«mm*4AM

ffmibtmf̂  •**•*•, Hnmtofiffv
gnvd and day

^L, IfejttKf

d^k ^^
QijEtML*

JZ^SL. JJte .̂

liJA~tTn. aJt~ 97
//(

DETAILS

>a^ f ,.

Q*

0 Fett

f

V&-

*7

'v

r f £.

1

To

J-Ft.

iff

&7
///.

BAILING OR PUMPING TEST
(Specify one by circling)

T**t Ra*^ /^ G-P.lff, Hnration of teat .. hrs.
x «*• *._ ya. -. 'Tr ^

SKETCH SHOWING LOCATION

Locate in reference to numbered
State MigiiaujM, St. lulcnectionSt County roads, etc*

N.

W ay
• *•••

Drilling Finn.

Addre»

Date

Signed

*I£ additional space is needed to complete well log, use next consecutive number

NON-RESPONSIVE

NON-RESPONSIVE



WELL OC AND REPC^T

NO CARBON PAPER
NECESSARY-

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Geological Survey
Fountain Square

Columbus, Ohio 43224 Phone (614) 466-5344

r
Aft ft 47 SH O O H I O

ORIGINAL

COUNTY.
<*"~ /I *""£> //

£>X»l(v/M
SECTION OF TOWNSHIP

CONSTRUCTION DETAILS

Type of SrrBen f M , 1 angth nf c^raon _

Tyna nf pump , V — Sf -f S3 C JJ €_Aj

Capacity nf pump ,.,..,.

r>«»pth of pump setting . fl O

TMte of rnmplatinn. ,, / ."XT . " ' ^

WELL LOG*

Formations: sandstone, shale,
limestone, gravel, clay

J^J

^/^f ( ,̂

/£/, * / # ' / ? /^"/6t r LSJttt ^ (0 sy+vt-r

/* VL0//1~Ls4L^

^ rJ^&K^

" ' • % ".

• ' ' ' ^ / •

From

Of t

SO

Ss-
?£~
ry//

To

So ft

^A-

•?S~
W
/ n

(specify one by circling)

Te«st r«tA , _^*> . _ gpm Duratinn nf test __, -^ hrc

Drawrlnwn , ̂ -̂ > , , , .ft n«ta , /~ / 5 s J

Quality (clear, cloudy, taste, orlnr 1 SfajP f-*'rf 1{^>OO<J'

Pump installaH hy .

SKETCH SHOWING LOCATION

Locate in reference to numbered
state highways, street intersections, county roads, etc.

.

DRILLING FIRM.

ADDRESS

DATE.
<^/ £ "^

'• '' . : "• 11:1!
*lf additional space is needed to complete well log, use next consecutive numbered form. j*

NON-RESPONSIVE

NON-RESPONSIVE



Ccnty Peraut N«.

NO CARBON PAPER

NECESSARY-

SELF-TRANSCRIBING

WELI DC AND DRILLING REP' T
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water

ORIGINAL

564719

COUMTV xW-^^ , TOWNSHIP,

Columbus. Ohio 43224

, /LJ/i SKCTIOU OP TOWMSMIP

CONSTRUCTION DETAILS

r-p-̂  ^ r-r

•ELL LOG*

'̂ sszzssxff*'
— CA<jf
•^ -^& Î̂ L£Z~A^

FfQHl

Oft

//

To

iO ft

t/f

BAILING OIWUNJP1I&TEST
ia>»cify on* or circling)

nimlity (rliUM-. rlouiy, W«ft". «**or) -•*̂ *>T * **-

Pi«np iruetallaH ^>_, , _ _ _ . . . j

SKETCH SHOWING LOCATION

LocstB in rvtaronos to nunabofod
&tAto hî vwwys, Miocit intivrsoctions* county rooxis* otc.

DATE.

SIGNED.

additional apece is needed to complete weljog. use next consecutive numbered form.

NON-RESPONSIVE

NON-RESPONSIVE



WEI.L LOG AND DRILLING REPORT
State of Ohio

PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES
OR TYPEWRITER. Division of Water
DO NOT USE INK. 1S62 W. First Avenue

Columbus, Ohio
No. 269815

Township..._laUville Section of Township c2.£...

CONSTRUCTION DETAILS

Casing diameter - ^ -* Lenj
Type of screen Lenj

Type of pump

;th of casin,

jth of screei

?61 -6.5"**1 — •"*

1

Capacity of pump

Depth of pump setting. _ _ . . ..

S««4rte of completion

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay
Clay

"""̂  Sand
Clay
Lime Stone

Water It 65

From

0 Feet
7
21
56

To

.7.. Ft.
21
58
70

BAILING OR PUMPING TEST

Pumping rate 18. G.P.M. Duration of test hrs.

Drawdown. 5 ft- Date . 4 .-. .9- ---62

Developed capacity

Static level— depth to water 30 ft.

Pump installed by _

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

W

See reverse side for instructions

' Drilling Firm

Address

RAYMOND FIELD
'WELL"DRILLiNG~

742 S. Sandusky St.
<3{-?.-mt-

Date April..9.1.962

Signed .D.\..

NON-RESPONSIVE

NON-RESPONSIVE



c.«ty Pemit ». WEL' ' OG AND DRILLING REP ^

NO CARBON PAPER
NECESSARY-

SEUP-TRANSCR.BmC

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water ^

ORIGINAL

COUNTY. ISHIP.

/4-jCL

.SECTION [SHIP.

coiirntvcTioH DETAILS BAJLJN6 OR^MPING^TEST
ify txVlIV iliitiing)

Casing dial

Type of sc

.Length of casing.

. Length of screen.

Test rate.

Drawdown.

fts gpm

J* -

Duration of test.

Date

Type of pump. Static level (depth to water).
if-

Capacity of pump_

Depth of PUMP eetti

Date of <

Quality (clear, cloudy, taste, odor).

Pump

•ELL LOG* SKETCH S10NM6 LOCATION

J f Off) To
Locate in reference to numbered

state highways, street intersections, county roods, etc.

Oft

3
t*

ADDRESS.

UP?**
•if additional space is needed to complete weft log. use next consecutive numbered form.

NON-RESPONSIVE

NON-RESPONSIVE



NO CARBON PAPER
NECESSARY—

SELF-TRANSCRIBING

County. *:

WE'' LOG AND DRILLING RE ""IT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES yA Q 7 C 7 CI Q
Division of Water N0' * ' b ' 5 °

65 S. Front St., Rm. 815 Phone (614) 469-2646
Cplumbus, Ohio 43215

Section of Township_

CONSTRUCTION DETAILS

li J ''Casing diarneter . ./s jj Lenf

Tvne of screen "Lent

;th of casin|

r4-Vi nf e^t*A^f

r ^^'
1

Type of pump

Capacity of pump

Date of completion -

WELL LOG*

Formations
Sandstone, shale, limestone,

gravel and clay

""} ^<k.«
*2Lr ui ' /

>^A— wt^» Y •> • *• '. ' -^"v

"̂ ^*

From

0 Feet

; / -

^ *? ^

To

y'Ft

J>'. '

j n •'

BAILING OR PUMPING TEST
(Specify one by circling)

Test Rate G.P.M. Duration of test. hrs.
T^H,™™ -y>sC-*^K r»,*.

Static level-depth to w»ter. ,.»£*?..., **-

Quality (clear, cloudy, *«»*«, odor) ,^r

Pump installed by

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, «tc.

N.

Drilling Firm

Address —

& '<•< Date /*/

Signed

/, r r" /-f.-v^ .^ js, <c t v <»_^i • ^ *•— -^< i
#If additional'space is needed to complete well log, use next consecutive

/ m.

NON-RESPONSIVE

NON-RESPONSIVE



; y- '/'

WFf«. LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

Section of Township

N9 ,56708

CONSTRUCTION DETAILS

LL
Casing diameter *

Type of screen. _

Type of pomp ....

Capacity of pump ._

Depth of pump setti

*/ Length of rasing ^J / Purnping rat*

, ., . Length of screen _ , Drawdown

PUMPING TEST

G-P.M Duration of test_

ft n>t«

hr«

, . , , Developed capacity

I Stfltie level — deoth *»» »a*»r / tf

«g Punip i«?t*ll*d by

. ft

^^j
I

WELL LOG SKETCH SHOWING LOCATION

«_,!.. JTj"?t!?il0?i>.«_»M.. »«— T* Locate in reference to numbered
^^welandcU^ State Highways, St. Intersections, County roads, etc.

~̂ 23£5*" &
ML*. 0*

JL jt -.

1*>»-CH» ft-r*

^ *
Drilling Firm V

- •»<
AddraM /Jf

0 0 Feet ./...Ft.

^ / V

•*• »t !?
.- /Y sT^

<ru ~7Io fe //

7 

£$M0*^ 9,*»̂ .U Date ^^

*A* tX?.<!_< * • ±J CTGuJb. Signed O^f

r ;

^^- .̂̂ •^v/t̂ .̂ .

.
/
(

NON-RESPONSIVE

NON-RESPONSIVE
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c
20

CA7ED WELL LOG AflD DRILLING REPORT

HO.

Section of Tovnship

COH9TRJCTICW BAILING OR PUMPHC TEST

Casing diaaeter ^ X- Length of casing 7 7 Pumping rate

Typ* of screen Length of screen Duration of test

Type of pup Drawdown ft. Date

G.P.M.

hrs.

Capacity of poop Developed capacity

Depth of pinip setting_

Date of completion

Static level - depth to water
•*r

primp installed. Ijy

ft.

LOCATION

Formation Fro.

^-e\ .

v,,v
\cV

To H.

s

Co
W.

77

Drming Fira

Address

Pftrxec Date

NON-RESPONSIVE



County..x...l:[_:.:'..t?_

WEI " LOG AND DRILLING REPORT
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
1500 Dublin Road J/y No.
Columbus, Ohio - -

. Township./r^/^r?< .̂.̂ .<J!'y.7.Z.-^Section of Township

OBIGUHAI.

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter */..̂ .y._...Length of casing....7.5...

Type of screen /iLCJl.ff.. Length of screen..

Type of pump..._ _

Capacity of pump

of pump setting _ _

of completion _

Pumping rate G.P.M. Duration of test hrs.

Drawdown. ft. Date

Developed capacity
--N S

Static level—depth to water .< .̂.:£. ft.

Pump installed by

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet ..J^Ft.

70'
77"

77'

W.

s.
See reverse side for instructio

' '

NON-RESPONSIVE

NON-RESPONSIVE



/ -:^/

.-. -T7/

I

LOG AND DRILLING

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

4/3
ORIGINA

Section of Township
or Lot Number

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter

Type of screen—

-Length of casing.

.Length of screen.

Pumping rate G.P.M. Duration of test h

Drawdown ft. Date

Type of pomp

Capacity of pomp-

Depth of pump setting-

Developed capacity

Static level—depth to water

Pump installed by

JL9-

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet

i

//*cS

N.

/*
W.

.A t . - LOCATED
See reverse side for instrucmpns

Drilling Firm _ ^4 .̂̂

.< ^y

Address -Jt^-A**5&

Date..

x ^-

NON-RESPONSIVE



WELL LOG AND DRILLING REPORT
!

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

Section of Township
Township J...-̂ B^O^VfcA. or Lot Number

ORIGINAL

-a
9 89285
.23

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter ..7T.....y.._ Length of casi

Type of screen Length of screen

Type of pump

Capacity of pump

of pump setting

Pumping rate G.P.M. Duration of test hrt.

Drawdown ft. Date

Developed capacity _ _
•3 •%

Static level—depth to water...:?..* ft.

Pump installed by _ _

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet

to

.../....Ft.

/o

73

N.

W.

See reverse side for instructio

Drilling Firm.'

Address Signed . < . . .

NON-RESPONSIVE

NON-RESPONSIVE



WF* L LOG AND DRILLING REPO»*r

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

7T^4»

9 127236

R1GINAL

CONSTRUCTION DETAILS

X/ S/ - ^ s^//Cuing dianwt*r f s T^*ngth of casing & -,7 2—

Twn* nf mf r f fn T^^nvth of «grgen

PUMPING TEST

Pumping rat* G.P.M. Daration_of test hi
S\ 4^ ,-, ^

Drawdown \ ft Hat* V ^A^r^r i J .

Type of ptnnp_

Capacity of pomp-

Depth of pump setting-

! Developed capacity

Static level—depth to water-

Pump installed by

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

aqd clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet

/*

N.

*<>

:! » V »

3<»r. Ml

See r side for instructions

NON-RESPONSIVE

NON-RESPONSIVE



WEFL LOG AND DRILLING REPORT

State of Ohio
EPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

ORIGINAL

115133

Section of Township"^ g

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter .JL<h£ Length of casing..*?..Zjfcf .̂.- Pumping rate G.P.M. Duration of test hrs.

Type of screen Length of screen

Type of pump

Capacity of pump

of pump setting

Drawdown ft. Date

Developed capacity _
^7 ^9

Static level—depth to water..*3...<?s«r. ft.

Pump installed by

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet

K

/3

..../......Ft. N.

W.

S.
See reverse side for instructions

Drilling Fi

Address

NON-RESPONSIVE

NON-RESPONSIVE



/ / / - ^ WEJi LOG AND DRILLING REPORT

State of Ohio
)EPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

?
OMOTNAL

? 89288

f$ Q t Section of Township

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter -._t-/5tf Length of casing.

Type of screen Length of screen.

Type of Dumpj rv »- f f -——

Capacity of pump _____

Depth of pump setting

. Pumping rate

Drawdown

.G.PJf. Duration of test. hr»

ft. Date

j Developed capacity

Static level—depth to water__«

Pump installed by

.ft

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone.

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

OFeet .A... Ft.

' A/ 

W

See reverse side for instructions

Drilling

Addrtas

Date

Signed

•

NON-RESPONSIVE

NON-RESPONSIVE



LOG AND DRILLING REPORT

State of Ohio
PARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

ORIQINAL

-— 89253

Section of Township
or Lot Number

CONSTRUCTION DETAILS

Casing d
f t i /

iameter / 'y Length of casing...jf.S.Jn3L_...

Type of screen Length of screen _
J f

Type of

Capacity

<^^pth of

Dump — .

of oumo

pump setting _

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

/rxA./>

From

0 Feet

t'«,

^^5~

/ V

To

../X^-Ft.

V

^

/ Y
y to

PUMPING TEST

Pumping rate. .. . G.P.M. Duration of test .. . hri.

Drawdown ft. Date... _ _

Developed capacity

Static level — depth to water.... ^rCT.. . ft

Pump installed by _

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

V6 7?

See reverse side for instructions

Date

Signed ....W..U..?:«**!f

NON-RESPONSIVE

NON-RESPONSIVE



?-

^ <^
7 rl

- / - / - /

WgLL LOG AND DRILLING REPORT

State of Ohio
OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

OMOIWA1.

115103

Section of Township
.. or Lot Number

CONSTRUCTION DETAILS PUMPING TEST

Length of casing.
I +>

Casing diameter
/

Type of screen Length of screen

Tvoe of onmD ____....Jr f I «««.—-—. - —

Capacity of pump

Depth of pump setting .___

Pumping rate

Drawdown.

.G.PJf. Duration of test. hrs.

ft. Date

Developed capacity._

Static level—depth to

Pump installed by

.ft.

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone.

gravel and clay
Prom To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

OFeet

Drilling Pi

Address

Ft.

5" '2-

w.

N.

Signed

NON-RESPONSIVE

NON-RESPONSIVE



/ *v-/r./
£-3 z '

-) .

LOG AND DRILLING REPORT

State of Ohio
TMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

Section of Township

ORIGINAL

N9 89286

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter .J./..f. Length of

Type of screen Length of screen.

Type of pump

Capacity of pump

^ jth of pump setting

Pumping rate G.P.M. Duration of test. hrt.

Drawdown. _ ft. Date. _

Developed capacity —

Static level—depth to water.....2...£L ft.

Pump installed by _ _

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

0 Feet

1

./~Ft. N.

Drilling Ft

Address

Date .

Signed

NON-RESPONSIVE

NON-RESPONSIVE



LOG AND DRILLING REPORT ORIGINAL

State of Ohio
ARTMENT OF NATURAL RESOURCES _

Division of Water -<^l

Columbus, Ohio

Section of Township
or Lot Number

102407

Township

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter

Type of screen—

-Length of casing t.z=i

-Length of screen-

Pumping rate GJ>Jf. Duration of test hrs

Drawdown ft. Date _

Type of pump_ Developed capacity

Capacity of pomp

Depth of pump setting

Static level—depth to water

Pump installed by

.ft

WELL LOG SKETCH SHOWING LOCATION

Sandstone, shale, limestone,
gravel and clay

Prom To
Locate in reference to numbered

State Highways. St. Intersections, County roads, etc.

•v
OPeet Ft N.

w.

See reverse side for instructions

LOCADrilling Pi

Addren

/ ' " '

Date ...±±^T' ̂ t „ ___„,
/ ' /' ^ ^^/ J' ^ , , -*1 / / iSigned .4-.c'.L^U.JLi_L^ / : !

iTED

NON-RESPONSIVE



Wr \ LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

ORIGINAL

Section of Township

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter ...L/.fJ.. Length of casing.

Type of screen Length of screen....

Tvoe of Dump __ _. .... _ . ..Jr r r ""•--—.•••«-««•••-•-«--—"««-«--—•• ....—..

'apacity of pump

of pump setting-

Pumping rate.....if. G.P.M. Duration of test hrs.

Drawdown ft. Date

Developed capacity

Static level—depth to water._-^.w.._ ft.

Pump installed by .•„>'.

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

0 Feet

It

N.

/e

W. .

See reverse side for instruct

Drilling Fi
*•*•

Address jf...L.<r.$±r+4i*&.....̂

Date

NON-RESPONSIVE

NON-RESPONSIVE



-1

WF' •. LOG AND DRILLING REPORT

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

Township

OKIOINAL

96014

CONSTRUCTION DETAILS

#!* fbCasing disrTt^r / ^r~ Length of casing — ̂  "

Type of *cr**n ~~ Length of screen

Type of pomp . , ,,,

Capacity of pump •f f F r

Depth of pnnip vett<ng

WELL LOG

Formations
Sandstone, shale, limestone, ; Prom , To

gravel and clay \ ^

- /1AY ! OP«* £4&

PUMPING TEST

-s- M ^
Pumping rata.^^^ G P^W Duration of test ^^^ hn

Draw^nwn y"/ ft. D*** f^ *»"""•$ *^
~S~> /f&4/

Developed capacity -3.50 Q S^fS

Static level— depth to water * * ft.

Pump installed hT• • '' ^^

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

W.

See reverse side for instructions

NON-RESPONSIVE

NON-RESPONSIVE



WE'«. LOG AND DRILLING REPORT

State of Ohio
' DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

33

Section of Townshi
or Lot Number

OWQIMAL

N9 120522

CONSTRUCTION DETAILS \

/ , !
of casing—\A.J..

PUMPING TEST

Casing diameter ..^fc.jf.tg^. Length of casing

Type of screen Length of screen.

Type of pump _ —

Capacity of pump

^/pth of pump setting _

Pumping rate.,/.2^~..~G.P.M. Duration of test....'....
*^h JDrawdown.X-*"*^KteSw*....ft. Date.yr.

Developed capacity

Static level—depth to water....4ra£L

Pump installed by

hrs.

ft.

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From

OFeet

To
Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

/

NON-RESPONSIVE

NON-RESPONSIVE



W T- LOG AND DRILLING REPOP'r

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

ORIGINAL

N9 110668

Section of Township
or Lot Number

CONSTRUCTION DETAILS PUMPING TEST

Cating di*p^t^r */^ Trffl£*h trf rating *^ ^"^

Type of nnfii T-4*i*£th of K. r«n

Pumping r*t*

Drawdow*1

Developed capacity

Static level — depth to

Pump installed by

G.P.M. Duration of test....

ft Date
•

water ~<^^-^» • -

hrs.

ft .

L Jt\*r"

WELL LOG SKETCH SHOWING LOCATION

ironDstooos
From

_
To

gravel and clay

Locate in reference to numbered
State Highways. St. Intersections, County roads, etc.

0 P««t , Pt

i 1

^7 ° ,7
_x / 0 3 d

N.

w.

See reverse side for instructions

Date

Signed -

~ 7-

-LOCATED

NON-RESPONSIVE

NON-RESPONSIVE



'- LOG AND DRILLING REPORT

State of Ohio
OHIO WATER RESOURCES BOARD___-^~-

Department of Public Works
553 E. Broad St., Columbus 15, Ohio

ORIGINAL

TLTQ
* *

County.
rtt *-* A A ti-*. Section of Township 0 _,_ _

TownshiP.....g4.S4&4.ft.T:.. •» LU.I Number ....... . ...... 3MJ8LJ&.

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter £*..&.. Length of casing..

Type of screen A/G/¥£. Length of screen..

Type of pump . NQM£

Capacity of pump

fc <pth of pump setting .

Pumping rate /£ G.P.M. Duration of test /. hrs.

Drawdown...^(fl«(K£ ft. Date^-.tfMfj^! '̂.

Developed capacity

Static level of completed well OK-./. ft.

Pump installed by .4-i .7. : ,...,,.....

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From To

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

SANO

*?'

OFeet N.

9*

See reverse side for instructions

Drilling Firm \M......S......B..l/..&.N.S.

Address j2UMM&& SLJlfELK

NON-RESPONSIVE

NON-RESPONSIVE



r

WELL LOG AND DRILLING REPORT

HO.

DETAILS BAILING OR PUMPING TEST

hrs.

Casing diaaeter 4'/4 Length of casing_J^ Pumping rate

Type of screen Length of screen Duration of test

Type of pop

Capacity of

Dravfdovn ^au^ft. Date

Developod capacity

Depth of po«p settlng_

Date of coapletion

Static level - depth to water 4 ft.

Pomp installed by

ouu uwu .

I
Formation 1 Froa
U€\ "^«->»^ a

bL<A^ j
^4 ? i

i

To

80

74

•
j

I

LjuuxLVsn dovxxnu JU^A^nj.xun

N.

W. 3.

S.

Drilling Fira_

Address

Lv Vv V? V3 Q\ g. Date

Copied ty

NON-RESPONSIVE



r
37

WELL LOG AND DRILLING REPORT

NO.

Section of Townshlp_

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter ̂ '/4 Length of casing tl4 Pumping rate

Type of screen Length of screen Duration of test

Type of pump Drawdown ft. Date

Capacity of pump_ Developod capacitŷ

Depth of pump settinĝ

Date of completion

Static level - depth to water

Pump installed by

WELL LOG

Formation

Us,

Drilling Firm

Address

\>c\\Vv«i» C.» Date 2-1-60

5.P.M.

Copied by

Jirs.
< •/

ft.

From

O

^D"

\o%"
\

\
i

1
t

(

To

ID

108
us

SKETCH SHOWING LOCATION

l\.

W. 3.

S.

NON-RESPONSIVE



WEL LOG AND DRILLING REPOR^ 33
State of Ohio

PARTMBNT OP NATURAL RESOURCES
Division of Water
1500 Dublin Road
Columbus, Ohio

omoiHAi.

3S No. 184701

 r

CONSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter ,j ^_Length of casing

Type of screen Length of screen

Type of pump

Capacity of ptunp___

Depth of pump setting.

..JPumping rate G.P.M. Duration of test hrs.

._.lDrawdown..._ ft. Date _ _

'Developed capacity.__

—JStatic level—depth to water /£. ft.

Pump installed by ,--./ ,

of completion

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

_ gravel and clay

fj%"
c* L A- y

£ f ^^* •* *^) w ^^

^fc * ' fjj ^^ ~f J ^^_ \

\ ' + •..

From

0 Feet

?*

9'

•
_ Locate in reference to numbered

State Highways, St. Intersections, County roads, etc.

-7-Ft.

/*

'**

See reverse side for instructions

Drilling Firm

Address

NON-RESPONSIVE

NON-RESPONSIVE



WEL LOG AND DRILLING REPOR^
State of Ohio

DEPARTMENT OF NATURAL RESOURCES
Division of Water
1500 Dublin Road
Columbus, Ohio —

ORIGINAL

No. 199058

CONSTRUCTION DETAILS

Casing diameter ..it./̂ . _...Lenj

Type of screen _ Len|

Type of pump

jth of casin

jth of scree

i 78
n .^

Capacity of pump .. ..

W£pth of pump setting

jt<? of completion

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

)3^.x^
* $c^^-d&-L

a ) C

4|U-4s*Ji-jL-£
JM/^ 6Z*a

RfrA

I ^.TT /-/"^ ICj(\ - /Ct\jJ-VV>\.c*iT \^\-' 1 ** c

•

From

0 Feet

//*-
' V
srs-
e?
it

To

...7^Ft.

/y
e*r
ei
tt>
ic 9

BAILING OR PUMPING TEST

Pumping rate 0 G.P.M. Duration of test hrs.

Drawdown. ft. Date .

Developed capacity
fU

Static level — depth to water ' / ft.

Pump installed by * •/•

SKETCH SHOWING LOCATION

Locate in reference to numbered
State Highways, St. Intersections, County roads, etc.

N.

W. E.

S.
See reverse side for instruction^»s«^_

Drilling

Address ...

NON-RESPONSIVE

NON-RESPONSIVE



WF''. LOG AND DRILLING REPORT
i

State of Ohio
DEPARTMENT OF NATURAL RESOURCES

Division of Water
Columbus, Ohio

OMOIHAL

9 96731

Section of Township It I* -

CONSTRUCTION DETAILS PUMPING TEST

Casing diameter

Type of screen --------- __

Type of pomp

Capacity of nnznp __ _r J F r

Depth of PM"'I* setting

Length of casing

__ ___ Length of screen

. Pumping rate

-I Drawdown

_G J* Ji. Duration of test

ft. Date

.farm.

.: Developed capacity

.1 Static level—depth to water__JLJP_

.] Pump installed by

.ft.

WELL LOG SKETCH SHOWING LOCATION

Formations
Sandstone, shale, limestone,

gravel and clay
From

0 Feet

'V
30
So

_
1 °

/Y
3o
£~o

/ / v

Locate in reference to numbered
State Highways. St. Intersections, County roads, etc.

w.

N.

Drilling Fi

Ador-s

See reverse side for instructions

NON-RESPONSIVE

NON-RESPONSIVE



f

WELL LOG AND DRILLING REPORT

r

NO.

County S:§AA-eCA- Township Y?\ Section of Tovmship_

Location of property

OBSTRUCTION DETAILS BAILING OR PUMPING TEST

Casing diameter_

Type of screen__

Type of pump

Length of casing Pumping rate

JLength of screen Duration of test

Drawdown

Capacity of pump

ft. Date_

Developed capacity

Depth of pump setting

Date of completion

Static level - depth to water

Pump installed "by

WELL LOG

Formation

Ws. c v j

Drilling Firm_

Address

Date

Copied by

G.F.M.

ft.

From

O

To

50

76

^0

97

SKETCH SHOWING LOCATION

N.

W. 3.

S.

NON-RESPONSIVE



r
f

WELL LOG AND DRILLING REPORT

NO. &a.484

County Township Section of Township

CONSTRUCTION BAILING OR PUMPING TEST

Casing dianeter_

Type of screen__

Type of poap

Capacity of

Length of casing 712 Pumping rate G.P.M.

L̂ength of screen Duration of test 54—

Drawdown ft. Date

Developod capacity

Depth of pump settinĝ

Date of completion

Static level - depth to vater_
»

Pomp installed by

ft.

WELL LOG
1

Formation 1 From

H*\ c\^ o

V>\ . c\oju
\ ,

<^Xft.v«V * \*> <-\au

So-">^ "*" *VXO^^ic\

V,«JaJ\<Y* e\^'

To

5(3

72.

SKETCH SHOWING LOCATION

N.

W. 2.

S.

Drilling Fira_

Address

Date

Copied by

NON-RESPONSIVE



WP L LOG AND DRILLING REPORT A. * ~7 2._' ORIGINAL

State of Ohio
^ / DEPARTMENT OF NATURAL RESOURCES .
•/ Division of Water £~J Z?

Columbus, Ohio _

86402

Township...
Section of Township '«

..... cr Lot Number _

CONSTRUCTION DETAILS

^^^ ^7 ^)Casing diameter .-r-J Length of casing ./.-xs- —

Type of screen. . ._ Length of screen...

TVD* of Dump . ....! , ,

Capacity of Dump . ,

k_ yfpth of Dump settin? . . .

WELL LOG

Formations
Sandstone, shale, limestone,

gravel and clay

yji^tta^_
Prom To

0 Feet A.̂ L.Ft.

PUMPING TEST

Pumping rate ....

Developed capacity

Static level— depth

Pump installed by

_...G.P.M. Duration of teat. hrs.

P ^ y < / O
to water ft.

•- ,y

SKETCH SHOWING LOCATION

Locate
State Highways,

in reference to numbered
St. Intersections, County roads, etc.

N.

7*. 9/

W.

See reverse side for instructions

NON-RESPONSIVE

NON-RESPONSIVE



WELL LOG AND DRILLIJIG REPORT
44-
HO.

County «s Township Section of Township

COF91WJCT10F BAILING OR PWffDC TEST

Casing diaaeter /̂ /4 Length of casing fffc Pumping rate

Type of screen Length cf screen Duration of test

Type of poop Drawdown ft. Date

G.P.M.

hrs.

Capacity of punp Developed capacity

Depth of pmip setting

Date of completion

Static level - depth to water_

Pump installed by

WELL LOG ,

Formation Froa

•Vo^ so\

M-cV cAojj
X . \

O

\)l- C\rt.M i

^^ I \ > * \f ^^^V % A j^^
^1 ^^ »^^^^^*" ^^W^ ^^^^"^

^ vX^OC—

Tc

l'-L

10

/£
p 1
v ^*>>

f O «L_

SKETCH SBOW1KG LCCATIOH

H.

W. 3.

S.

Drilling Pii

Address

Date

Copied by

NON-RESPONSIVE



Appendix Cl
Geotechnical Analysis Results for
Interconnectedness Evaluation

~ ! < ^ ^ ^ i »



DELL ENGINEERING INC Page 1 ot 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

'reject Name:

Work Order No.

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
09928.00.01

Clay
Silty Clay (CL-ML)

3/14/2000-3'16/2000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-1
NA
18.5'-2r
2/29/2000

Performed By:
Checked Bv:

DJM/GAL/BTS

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 365.8

SIEVE
3/4-
3/8'
14
HO
140
150

RETAIN ED (g)
0.0
0.0
0.2
0.4
NA
NA

RNER
100.0*
100.0*
99.9*
99.8*

NA
NA

Sample Passing #10 Sieve (g): 365.2
Sample Used for Hydrometer (g): 50.5
Mass of Sample Represented (g): 50.6
Specific Gravity: 2.70
Correction factor a: 0.99
Hydrometer ID: 91-15601
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01344

DATE
3/14

3/15
3/16

TIME
8:17

8:18
8:19
8:21
8:25
8:32
8:47
9:17
10:17
12:17
16:17
8:17
8:17

ELAPSED
TIME(min)

0.25
0.5

1
2
4
8
15
30
60
120
240
480
1440
2880

TtMPERATURh
CO
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
20.0
20.5
21.0
20.0

READING
53
51
48
43
38
32
27
25
23
20
17
15
14

18.0 14

CORREC1ED
READING

45
43
40
35
30
24
19
17
15
12
10
8
6
6

P

88.1
84.2
78.3
68.5
58.7
47.0
37.2
33.3
29.4
23.5
19.6
15.7
11.7
11.7

D
(mm)
0.074
0.054
0.039
0.029
0.021
0.016
0.012 .
0.009
0.006
0.004
0.003
0.002
0.001
0.001

NOTES

POST HYDROMETER SIEVE

SIEVE
#40
1100
/T200

RETAINED (g)
0.3
0.6
1.0

CORRECTED (g)
2.2
4.3
7.2

FINER
99.2*
98.1%
96.1*

1: Composite correction used 10 correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.

2: Portion used for hydrometer test »as that passing the #10 sieve.



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name: ERM - Columbus
Lubrizol

Project Number: 09928.00.01

Sample ID: GT-1
Sample Source: NA
Sample Depth: 18.5'-21'
Date Collected: 2/29/2000

Soil Description: Clay
Classification: Silty Clay (CL-ML)

Date Analyzed: 3/14/2000 - 3/16/2000
Location of Test: ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

DJM/GAL/BTS

SIEVE

HYDROMETER

GRAIN SIZE
3/4"
3/8"

04 (4.75 mm)
#10(2.00mm)
#40(425um)
#100(150um)
#200(75um)

74um
4um
lum

% FINER
100.0
100.0
99.9
99.8
99.2
98.1
96.1
88.1
23.5
11.7

0.1 % Gravel
0.1 % Coarse Sand
0.6 % Medium Sand
3.1 % Fine Sand

96.1 % Fines

GRAIN SIZE DISTRIBUTION

100 rr-r

CM Ofi - -£09
0 80 --

|̂ 7fl - -

£ «0s"
E-
L. Af\ _ _

Cd ^n

10 {--

o L.
100

GRAVEL

». . Hi

10

SAND

Coarse | Medium

pii.i».|

1

Fine

•i

SILT

» >
\

k,

\
\

0.1

V

\

\
> s

^ k
«

CLAY

>^>
^N

»~~.
1 ^^_

0.01 0.

GRAIN SIZE (mm)



Dell Engineering, Inc.
A Member ol the bKM Oroup

3352 12Slh Avenue
Holland. Ml 4*424-V2t>3
Jbl6» 3W-3500ERM.

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol

W.O.#: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT
Atterberg Limits ASTM D 4318

Lab Project #:

Sample #:
Sample Desc.:

00-03-02
GT-1 18.5'-2r

Clay Shelby Tube

Tin* 13 14 17

Blows: 11 17 30

M.C.: 26.3% 24.5% 23.5%

LIQUID LIMIT

19

15
25.2%

V " *
255*. • ^~*~ -̂-

U 25O"L • T*"^~-

T? 24 5H. • ^ —

'̂  ^^

0 5 10 15 20 25
Blows (N)

•

•^

30 3

LIQUID LIMIT: 24

PLASTIC LIMIT TEST RESULTS

Tin#:

M.C.:

24

17.5%
21

16.7%

PLASTIC LIMIT: 17.1
PLASTICITY INDEX: 6.9

Checked: Printed 3/23/00



ERM.

Dell Engineering, Inc.
A Member ot the ERM Ciroup

3352 128th Avenue
Holland, Mi 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT
Specific Gravity ASTM D 854

Lab Project #: 00-03-02
Sample #: GT-1 18.5-21'
Sample Desc.: Clay Shelby Tube

Pyncnometer #: 3
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 183.4 grams

TEST INFORMATION

Weight of Oven Dry Soil: 29.2 grams
Weight of Pyncnometer + Water + Soil: 699.9 grams

Temperature: 23.0 C
Weight of Pyncnometer + Water: 681.5 grams

Specific Gravity at 20 C: 2.70

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: Printed 3/23/00



Dell Engineering , Inc.
A Mftntxt 01 Ihe bKM Orcup

ERM.

3353 12S»h Avenue
HotUnd. VU 4>
1616) 3W-350U
.616" 3VH-3r77( tax)

TEST REPORT

Hydraulic Conductivity ASTM D 5084
Flexible wall permeability using Mercury

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-1 18.5'to2r

Clav Shelby Tube

SAMPLE INFORMATION

Inhal Final

Length:
Diameter

Water Content:
Drv Density:^ *

Saturation:

7.15cm
7.15cm

26%
1.59g/cc

99%

2.81 in
2.81 in

98.9 pcf

7.08cm
7.15cm

26%
1.59g/cc

101%

2.79 in
2.81 in

99.4 pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 7.0 to 41.4

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

2.5E-07

* K5E-07
| 1.0E-07J
IT 5.0E-08

O.OE+00

!•
! *

• • • •

(MX) 1:00 2:00

Time (hours)

3:00 4:00

Average Stabilized Hydraulic Conductivity k: 8.4E-08 cm/sec

Checked:
Printed 4/10/00



DELL ENGINEERING INC. Page lo t "2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

'reject Name:

Work Order No.

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
09928.00.01

Clay
Lean Clay (CL)

3/14/2000 - 3/16/2000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-1
NA
28'-30'
2/29/2000

Performed By:
Checked By:

DJM/GAL/BTS

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 569.5

SIEVE
3/4"
3/8"
#4
#10
#40
#50

RETAINED (g)
0.0
11.4
9.9
8.8
NA
NA

FINER
100.0%
98.0%
96.3%
94.7,%

NH
NA

Sample Passing #10 Sieve (g): 539.4
Sample Used for Hydrometer (g): 51.7
Mass of Sample Represented (g): 54.6
Specific Gravity: 2.65
Correction factor a: 1.00
Hydrometer ID: 89-20510
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01365

DATE
3/14

3/15
3/16

TIME
8:17

8:18
8:19
8:21
8:25
8:32
8:47
9:17
10:17
12:17
16:17
8:17
8:17

ELAPSED
TIME (min)

0.25
0.5
1
2
4
8
15
30
60
120
240
480
1440
2880

TEMPERATURE
(°Q
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
20.0
20.5
21.0
20.0
18.0

READING
50
49
47
45
43
42
40
36
32
29
25
22
20
19

CORRECTED
READING

42
41
39
37
35
34
32
28
24
21
18
15
12
11

P
(%)

76.9
75.1
71.4
67.7
64.1
62.2
58.6
51.3
43.9
38.4
33.0
27.5
22.0
20.1

D
(mm)
0.078
0.055
0.040
0.029
0.021
0.015
0.011
0.008
0.006
0.004
0.003
0.002
0.001
0.001

NOTES:

POST HYDROMETER SIEVE

SIEVE
#40

#100
#200

RETAINED (g)
2.4
2.9
2.2

CORRECTED (g)
25.0
30.2
22.9

FINER
90.3%
85.0%
81.0%

Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.
Portion used for hydrometer test was dm passing the #10 sieve.



DELL ENGINEERING INC Page 2 ot 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name:

Project Number:

ERM - Columbus
Lubrizol
09928.00.01

Sample ID: GT-1
Sample Source: NA
Sample Depth: 28'-30'
Date Collected: 2/297000

Soil Description: Clay
Classification: Lean Clay (CD

Date Analyzed:
Location of Test:

3/14/2000-3/167000
ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

DJM/GAL/BTS

SIEVE

HYDROMETER

GRAIN SIZE
3/4-
3/8"

t4 (4. 75 mm)
f 10(2. 00mm)
J40(425um)
*100(150um)

. «00f75um)
78um
4om
lum

% FINER
100.0
98.0
%.3
94.7
90.3
85.0
81.0
76.9
38.4
20.1

3.7 % Gravel
1.6 % Coarse Sand
44 * Medium Sand
9.3 % Roe Sand

81.0 * Fines

GRAIN SIZE DISTRIBUTION

GRAVEL
SAND

Cause ] Mcdiam | Fine SILT CLAY

10 o ; 001 0.001

GRAIN SIZE (•••)



ERM.

Dell Engineering, Inc.
A Member ot the EKM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT

Atterberg Limits ASTM D 4318

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-1 28-30'
Clay Shelby Tube

U

B

29.5% n
oq no/ .
OO COA .

on no/, .

07 no/, _
OR CO/, .

OR no/

pc no/, .
94 C.O/, -

rin#: 21 22 23

lows: 16 26 34
M.C.: 29.1% 26.0% 25.6%

LIQUID LIMIT
0

• —
•̂•ŝ

^^^
_ " ^

_ ^
""*• —

10 15 20 25

Blows (N)
30 35 40

PLASTIC LIMIT TEST RESULTS

LIQUID LIMIT: 27

Tin #: 16

M.C.: 17.1%

19
16.7%

PLASTIC LIMIT: 16.9
PLASTICITY INDEX: 10.1

Checked: Printed 3/23/00



Dell Engineering , Inc.
A Member ot the tKM Group

ERM.

3352 128th Avenue
Holland. Ml 4W24-V
U6I61 3W-350U
• 616J3W- 3777 ( tax*

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT

Specific Gravity ASTM D 854

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-1 28-301

Clay Shelby Tube

Pyncnometer #: 2
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 180.8 grams

TEST INFORMATION

Weight of Oven Dry Soil: 28.4 grams
Weight of Pyncnometer + Water + Soil: 696.7 grams

Temperature: 24.0 C

Weight of Pyncnometer + Water: 679.0 grams

Specific Gravity at 20 C: 2.65

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test

Checked: Printed 3/23/00



ERM.

Dell Engineering, Inc.
A Member ot the ERM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

SAMPLE INFORMATION

TEST REPORT

Hydraulic Conductivity ASTM D 5084
Flexible wall permeability using Mercury

Lab Project #: 00-03-02
Sample #: GT-1 28' to 30'
Sample Desc.: Clay Shelby Tube

Intial Final

Length:
Diameter:

Water Content:
Dry Density:

Saturation:

6.43 cm
7.33 cm

16%
1.84 g/cc

93%

2.53 in
2.89 in

114.7pcf

6.37 cm
7.33 cm

16%
1.86 g/cc

100%

2.51 in
2.89 in

116.3pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 13.1 to 54.2

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

l.UE-U/ -

77- R OF f)R<J O.VJE.-UO
O)

6 A OF-OR -

"^ 9 OF-OR -^6 Z..UE/ VJO

n riFj-nn

•

• w

— i — -

•

i _
*

. i- . i —

.

i j i • • — i . . i

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 2.4E-08 cm/sec

Checked: Printed 4/11/00



DELL ENGINEERING INC Page 1 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

reject Name:

Work Order No :

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
09928.00.01

Silt or Clay
Silt (ML)

3/14/2000- 3'167000
ERM - Soils Lab

Sample ID:
Sample Source.
Sample Depth:
Date Collected:

GT-2
NA
16--18.51

2/29/2000

Performed By:
Checked Bv

DJ.M/GAL/BTS

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 634.0

iLIbVb
3/4'
3/8*
14
no
140
«50

RETAINED ig>
0.0
0.0
0.0
0.0
NA
NA

FINER
100.0*
100.0*
100.0*
100.0*

NA
NA

Sample Passing #10 Sieve (g): 634.0
Sample Used for Hydrometer (g): 54.7
Mass of Sample Represented (g): 54.7
Specific Gravity: 2.74
Correction factor a: 0.98
Hydrometer ID: 89-20510
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01325

DATE
3/14

3/15
3'16

TIME
8:28

8:29
8:30
8:32
8:36
8:43
8:58
9.28
10:28
12:28
16:28
8:28
8:28

ELAPSbL)
TIME (min)

0.25
0.5

1
4*

4
8
15
30
60
120
240

TEMPERATURE
CO
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5

READING
51
46
42
36
32
25
22
19

19.5 18
20.0 17
20.5 15

480 21.0 14
1440 20.0 13

CORRECTED
READING

43
38
34
28
24
17
14
11
10
9
8
7
5

P

77.0
68.1
60.9
50.2
43.0
30.5
25.1
19.7
17.9
16.1
14.3
12.5
9.0

2880 18.0 11 3 5.4

D
(mm)
0.075
0.055
0.041
0.030
0.022
0.016
0.012
0.009
0.006
0.004
0.003
0.002
0.001
0.001

^

NOTES

POST HYDROMETER SIEVE

SIEVE
#40
#100
moo

RETAINED (g)
0.0
0.2
4.1

CORRECTED (g)
0.0
2.3

47.5

HlNtR
100.0*
99.6*
92.1*

Composite correction used to correct hydrometer readings to account for dispersing agent in die water,
temperature changes, and reading at die top of die meniscus.
Portion used for hydrometer test was dial passing die #10 sieve.



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name: ERM - Columbus
Lubrizol

Project Number: 09928.00.01

Sample ID: GT-2
Sample Source: NA
Sample Depth: 16'-18.5'
Date Collected: 2/29/2000

Soil Description: Silt or Clay
Classification: Silt (ML)

Date Analyzed: 3/14/2000 - 3/16/2000
Location of Test: ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

DJM/GAL/BTS

SIEVE

HYDROMETER]

GRAIN SIZE
3/4"
3/8"

#4 (4.75 mm)
#10(2.00mm)
#40(425um)
#100(150um)
#200(75um)

75um
4um
lum

% FINER
100.0
100.0
100.0
100.0
100.0
99.6
92.1
77.0
16.1
5.4

0.0 % Gravel
0.0 % Coarse Sand
0.0 % Medium Sand
7.9 % Fine Sand

92.1 % Fines

GRAIN SIZE DISTRIBUTION

inn »

on -

BA .

W
_

CA _

At) _

0 1

GRAVEL

100

SAND

Coarse | Medium

10

,_ _^_

1

| Pine
SILT CLAY

^->

0.

^

1

|
\s

V ss
k,
\
\
\,

s
s

> s. -*»
—^

0.01 o.oc
GRAIN SIZE (mm)



ERM.

Dell Engineering, Inc.
A Member ot the fcRM C,roup

3352 128lh Avenue
Holland. Ml -W424-V203
(616» 3W-350U
»616) 3W-3777(rax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.#: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT
Atterberg Limits ASTM D 4318

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-2 16'-18.5'

Clav Shelby Tube

Tin #: 14

Blows: 22
M.C.: 22.1%

*^flt

**A S%_

tA (ViL .

7*1 *î _ '

oq f>^ ;

**7 S^L .

?*> nf*_ .
?\ «rtt -

13 16
15 9

22.8% 24.7%

LIQUID LIMIT

• i
-̂v.̂ ^^ 1 ;

^ -̂-•̂ ^ ]
"̂ ^ .̂̂

• ^^^^^

^^^--^^^^
^^"^

10 15
Blows (N)

20 25

PLASTIC LIMIT TEST RESULTS

LIQUID LIMIT: 21

Tin#:

M.C.:
15

19.9%
24

19.1%

PLASTIC LIMIT: 19.5
PLASTICITY INDEX: 1.5

Checked: Printed 3/23/00



ERM.

Dell Engineering, Inc.
A Member ot the ERM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT

Specific Gravity ASTM D 854

Lab Project #: 00-03-02
Sample #: GT-2 16'-18.5'
Sample Desc: Clay Shelby Tube

Pyncnometer #: 5
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 166.0 grams

TEST INFORMATION

Weight of Oven Dry Soil: 32.9 grams
Weight of Pyncnometer + Water + Soil: 685.0 grams

Temperature: 23.0 C
Weight of Pyncnometer + Water: 664.1 grams

Specific Gravity at 20 C: 2.74

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: Printed 4/6/00



ERM.

Dell Engineering, Inc.
A Member ot the ERM (_,roup

3352 128»h Avenue
Hotland. Nil 4W24-V263
(616) 3W-350U
1616i3W-3777(Ux)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.tf: 09928.00.01

SAMPLE INFORMATION

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercurv

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-2 161 to 18.5'
Clav Shelbv Tube

Inhal Final

Length:
Diameter

Water Content:

Dry Density:
Saturation:

7.01cm
721cm

24%
1.61 g/cc

94%

2.76 in
2.84 in

100.6 pcf

7.02cm
7.27cm

26%
1.57 g/cc

96%

2.76 in
2.86 in

97.9 pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 7.2 to 50.5

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

8 0F-O8 -
A nF-AR -o.uc /̂o
40F-O8 i

1 OF-OR -
nnp^nn -

•
•

• f ,• i

i . , . . — .. — .

;

L ' •P ! w

\

|

(hOO 1:00 2:00 3:00

Time (hours)

4:00 5:00

Average Stabilized Hydraulic Conductivity k: 6.1E-08 on/sec

Checked: Printed 4/10/00



DELL ENGINEERING INC. Page 1 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

.'reject Name:

Work Order No.:

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
09928.00.01

Silt or Clay
Lean Clay (CL)

3/14/2000 - 3/16/2000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-2
NA
28'-30'
2/29/2000

Performed By:
Checked By:

DJM/GAL/BTS

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 573.9

SIEVE
3/4"
3/8"
#4
#10
#40
#50

RETAINED (g)
0.0
0.0
6.7
6.0
NA
NA

FINER
100.0%
100.0%
98.8%
97.8%

NA
NA

Sample Passing #10 Sieve (g): 561.2
Sample Used for Hydrometer (g): 51.0
Mass of Sample Represented (g): 52.2
Specific Gravity: • 2.67
Correction factor a: 1.00
Hydrometer ID: 91-15601
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01365

DATE
3/14

3/15
3/16

TIME
8:28

8:29
8:30
8:32
8:36
8:43
8:58
9:28
10:28
12:28
16:28
8:28
8:28

ELAPSED
TIME (min)

0.25
0.5
1
2
4
8
15
30
60
120
240
480
1440
2880

TEMPERATURE
(°Q
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
20.0
20.5
21.0
20.0
18.0

READING
51
50
50
49
49
48
47
44
40
35
30
27
23
21

CORRECTED
READING

43
42
42
41
41
40
39
36
32
27
23
20
15
13

P
(%)
82.4
80.5
80.5
78.6
78.6
76.7
74.8
69.0
61.4
51.8
44.1
38.3
28.8
24.9

D
(mm)
0.077
0.055
0.039
0.028
0.020
0.014
0.010
0.008
0.005
0.004
0.003
0.002
0.001
0.001

NOTES:

POST HYDROMETER SIEVE

SIEVE
#40
#100
#200

RETAINED (g)
1.5
2.0
I.I

CORRECTED (g)
16.5
22.0
12.1

FINER
94.9%
91.1%
89.0%

Composite correction used to correct hydrometer readings to account for dispersing agent in die water,
temperature changes, and reading at the top of die meniscus.
Portion used for hydrometer test was dial passing die #10 sieve.



DELL ENGINEERING INC Page 2 ot 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name: ERM - Columbus
Lubrizol

Project Number: 09928-00.01

Sample ID: GT-2
Sample Source: NA
Sample Depth: 281-301

Date Collected: 2/29/2000

Soil Description: Silt or Clay
Classification: Lean Clay (CD

Dale Analyzed: 3/14/2000 - 3/16 2000
Location of Test: ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

DJM/GAL/BTS

SIEVE

HYDROMETER

GRAIN SIZE
3/4-
3/8"

*4 (4.75 mm)
flO(2.00mm)
f40(425am)
*100(150uin)
f200(75iiin)

T7um
Sum
lum

% FINER
100.0
100.0
98.8
97.8
94.9
91.1
89.0
82.4
61.4
24.9

1.2 % Gravel
1.0 9f Coarse Sand
2.9 9E Medium Saul
59 * Fine Sand

89.0 % Fines

GRAIN SEE DISTRIBUTION

GRAVEL
SAND

Cone | Medium | Fax
SILT CLAY

001 0.001

GRAIN SIZE (mm)



ERM

Dell Engineering, Inc.
A Member ot the ERM Group

3352 128th Avenue
Hotland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (fax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.#: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT
Atterberg Limits ASTM D 4318

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-2.28-30'
Clay Shelby Tube

u

Tin#: 15 16 20
Blows: 35 27 15
M.C.: 32.0% 34.0% 35.9%

LIQUID LIMIT
^fi *i0/

QC CO/ .

34.5% -
11 O% -
•M co/ .

330% -

32 0% -
31 5% -

<

-^^^
^ •

• — ^^
^^

(

0 5 10 15 20 25 30 35 4
Blows (N)

PLASTIC LIMIT TEST RESULTS

Tin #: 23

M.C.: 20.0%

22

20.0%

LIQUID LIMIT: 34

PLASTIC LIMIT: 20.0

PLASTICITY INDEX: 14.0

Checked: Printed 3/23/00



ERM.

Dell Engineering, Inc.
A Member ot the ERM (jroup

3352 128U\ Avenue
Holland. MJ 4V424-V263
i616* 3W-350U
f616»3W-3777(tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.#: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT

Specific Gravity ASTM D 854

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-2 28i-30i

Clay Shelby Tube

Pyncnometer #: 4
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 178.6 grams

TEST INFORMATION

Weight of Oven Dry Soil: 28.6 grams
Weight of Pyncnometer + Water + Soil: 694.9 grams

Temperature: 22.0 C
Weight of Pyncnometer + Water: 677.0 grams

Specific Gravity at 20 C: 2.67

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: Printed 3/23/00



ERM

Dell Engineering, Inc.
A Member of the ERM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

SAMPLE INFORMATION

TEST REPORT

Hydraulic Conductivity ASTM D 5084
Flexible wall permeability using Mercury

Lab Project #: 00-03-02
Sample #: GT-2 28' to 30'
Sample Desc: Clay Shelby Tube

Intial
Length:

Diameter:
Water Content:

Dry Density:
Saturation:

Final
7.03 cm
7.30 cm

29%
1.53 g/cc

105%

2.77 in
2.87 in

95.6 pcf

7.13 cm
7.35 cm

29%
1.50 g/cc

99%

2.81 in
2.89 in

93.7 pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 17.8 to 51.8

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

O.IAC-UO "

6 OF-08 -

4 OF-flfl

9 OF-OR -

flflF-f-on -

•
•

4 »

• • •

0:00 1:00 2:00 3:00 4:00 5:00 6:(

Time (hours)

Average Stabilized Hydraulic Conductivity k: 3.0E-08 cm/sec

Checked: Printed 4/10/00
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PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

/reject Name:

Work Order No

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
099280001

Clay
Lean Clay (CL)

3/15/2000 - 3'17'2000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-3
NA
19'-21.5'
3/1/2000

Performed By:
Checked Bv:

DJM

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 920.7

SIEVE
3/4*
3/8-
14
flO
MO
f50

RETAINED (g)
0.0
0.0
0.0
0.0
NA
NA

FINER
100.0%
100.0*
100.0%
100.0%

NA
NA

Sample Passing #10 Sieve (g): 920.7
Sample Used for Hydrometer (g): 52.3
Mass of Sample Represented (g): 52.3
Specific Gravity: 2.65
Correction factor a: 1.00
Hydrometer ID: 91-15601
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01365

DATE
3/15

3/16
3/17

TIME
8:10

8:11
8:12
8:14
8:18
8:25
8:40
9:10
10:10
12:10
16:10
8:10
8:10

ELAPSED
TIME(min)

0.25
0.5

1
2
4
8
15
30
60
120
240
480
1440
2880

TEMPERATURE
CO
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
21.0

READING
55
52
50
48
46
43
40
38
34
30
27
24

18.0 22
19.0 21

CORRECTED
READING

47
44
42
40
38
35
32
30
26
22
20
17
14
13

P

89.9
84.1
80.3
76.5
72.7
66.9
61.2
57.4
49.7
42.1
38.2
32.5
26.8
24.9

D
(mm)
0.074
0.054
0.039
0.028
0.020
0.015
0.011 \,
0.008
0.006
0.004
0.003
0.002
0.001
0.001

NOTES

POST HYDROMETER SIEVE

SIEVE
#40

1100
/raoo

RETAINED (g)
0.1
0.1
0.2

CORRECTED (g)
1.8
1.8
3.5

HNER
99.8%
99.6%
99.2%

Composite correction used to correct hydrometer readings to account for dispersing agent in die water,
temperature changes, and reading at die top of OK meniscus.
Portion used for hydrometer test was thai passing the #10 sieve.



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name:

Project Number:

ERM - Columbus
Lubrizol
09928.00.01

Sample ID: GT-3
Sample Source: NA
Sample Depth: 19'-21.5'
Date Collected: 3/1/2000

Soil Description. Clay
Classification: Lean Clay (CL)

Date Analyzed: 3/15/2000 - 3/17/2000
Location of Test: ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

DJM

SIEVE

HYDROMETER

GRAIN SIZE
3/4"
3/8"

#4 (4.75 mm)
#10(2.00mm)
#40(425um)
#100(150um)
#200(75um)

74um
4um
lum

% FINER
100.0
100.0
100.0
100.0
99.8
99.6
99.2
89.9
42.1
24.9

0.0 % Gravel
0.0 % Coarse Sand
0.2 % Medium Sand
0.6 % Fine Sand

99.2 % Fines

GRAIN SIZE DISTRIBUTION

100
-90

\ 80

~ 70

60

50

40

30

20

10

DO

GRAVEL

10

SAND

Coarse | Medium

1

Fine

0. 1

SILT

••>
V

A
\

\

\
V s

V
V k

CLAY

S,

—

0.01

K^
"~^*

o.oc
GRAIN SIZE (mm)



Dell Engineering, Inc.
A MrartKT ot the tKM Oroup

3352 12Sth Avenue
Holland. Ml 4'M24-l*2b3
1616k 3W-3500ERM.

PROJECT INFORMATION

Client: ERM - Columbus
Project Lubrizol
W.O.#: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT
Atterberg Limits ASTM D 4318

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-3 19'-21.5'
Clay Shelby Tube

Tin #: 20
Blows: 17
M.C.: 32.0%

305%.î o-*. f
•r»fWL , I
31 S^L. •

31 OK.

305V i

3001L .
oa e*>

18 17
23 37

30.6% 28.8%

LIQUID LIMIT

•̂-•̂ ^^ i
^V^S-̂  :

"*^^^^^
^^^^^

29Q% , ^^^^

?ft«i«(t . . . .
10 15 20 25

Blows (N)
30 35 40

PLASTIC LIMIT TEST RESULTS

LIQUID LIMIT: 30.5

Tin#:

M.C.:

24
18.5%

15
19.3%

PLASTIC LIMIT: 18.9
PLASTICITY INDEX: 11.6

Checked: Printed 3/23/00



ERM.

Dell Engineering, Inc.
A Member of the EKM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (rax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.#: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT

Specific Gravity ASTM D 854

Lab Project #: 00-03-02
Sample #: GT-3 19'-21.5'
Sample Desc.: Clay Shelby Tube

Pyncnometer #: 6
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 165.6 grams

TEST INFORMATION

Weight of Oven Dry Soil: 28.4 grams
Weight of Pyncnometer + Water + Soil: 680.9 grams

Temperature: 25.0 C
Weight of Pyncnometer + Water: 663.2 grams

Specific Gravity at 20 C: 2.65

NOTES

1 Sample used for specific gravity test was representative of the entire sample.
2 Oven dry weight determined before test.

Checked: Printed 3/23/00



Dell Engineering, Inc.
A M«nbCT ol the tKM Group

3352 128th Avenue
HolUnd. Ml 4V424-V263
•6161 3W-3500
»6l6>ERM.

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

SAMPLE INFORMATION

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible nalj permeability using Mercurv

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-319-to21.5'
Clav Shelby Tube

Intial Final
Length:

Diameter:
Water Content:

Dry Density:
Saturation:

7.14cm
7.20cm

24%
1.67g/cc

111%

2.81 in
2.83 in

104.4 pcf

7.14cm
7.16cm

22%
1.72g/cc

110%

2.81 in
2.82 in

107.5 pcf

J»ERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 6.7 to 45.8

Back Pressure: 45 psi
Effective Consolidation: 5 psi

8.0E-08

1£ 6.0E-08

^ 4.0E-08

r 2.0E-08

O.OE-KX)

OKX)

Hydraulic Conduchvity VS Time

1:00 2:00 3:00

Time (hours)

4:00 5:00

Average Stabilized Hydraulic Conductivity k: 5.5E-08 cm/sec

Checked: Printed 4/10/00



DELL ENGINEERING INC. Page 1 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name:

Work Order No.:

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
09928.00.01

Clay
Lean Clay (CL)

3/16/2000 - 3/20/2000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-3
NA
28'-30'
3/1/2000

Performed By:
Checked By:

DIM

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 925.2

SIEVE
3/4"
3/8"
#4
#10
#40
#50

RETAINED (g)
0.0
2.1
9.3
18.4
NA
NA

FINER
100.0%
99.8%
98.8%
96.8%

NA
NA

Sample Passing #10 Sieve (g): 895.4
Sample Used for Hydrometer (g): 52.0
Mass of Sample Represented (g): 53.7
Specific Gravity: 2.57
Correction factor a: 1.02
Hydrometer ID: 91-15601
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01408

DATE
3/16

3/17
3/18

TIME
8:38

8:39
8:40
8:42
8:46
8:53
9:08
9:38
10:38
12:38
16:38
8:38
8:38

ELAPSED
TIME (min)

0.25
0.5

1
2
4
8
15
30
60
120
240
480
1440
2880

TEMPERATURE
CO
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
20.0
19.0
19.0

READING
50
48
46
44
43
42
40
37
33
29
25
22
19
16

CORRECTED
READING

42
40
38
36
35
34
32
29
25
21
17
14
11
8

P
(%)

79.7
75.9
72.1
68.3
66.4
64.5
60.7
55.1
47.5
39.9
32.3
26.6
20.9
15.2

D
(mm)
0.080
0.058
0.042
0.030
0.021
0.015
0.011
0.008
0.006
0.004
0.003
0.002
0.001
0.001

NOTES:

POST HYDROMETER SIEVE

SIEVE
#40
#100
#200

RETAINED (g)
3.6
3.4
1.9

CORRECTED (g)
62.0
58.5
32.7

FINER
90.1%
83.8%
80.2%

Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at die top of the meniscus.
Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC Page 2 ot 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name: ERM - Columbus
Lubrizol

Project Number: 09928.00.01

Sample ID: GT-3
Sample Source: NA
Sample Depth: 28'-30'
Date Collected: 3/1/2000

Soil Description
Classification:

Date Analyzed:
Location of Test:

Clay
Lean Clay (CD

3/16/2000 - 3/20'2000
ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

DJM

SIEVE

HYDROMETER

GRAIN SEE
3/4'
3/8'

14 (4.15 mm)
fl<X2.00mni)
*40(425um)
flOOdSOum)
/200(75am)

80um
4am
lum

% FINER
100.0
99.8
98.8
96.8
90.1
83.8
80.2
79.7
39.9
15.2

1.2 % Gravel
2.0 * Coarse Sand
6.7 S Medium Sand
9.9 % Fine Sand

80.2 % Fines

GRAIN SIZE DISTRIBUTION

GRAVEL
SAND

Come \ Motion | Fme
SILT CLAY

100

0 l-i
100 10 0 1 031 0001

GRAIN SIZE (MB)



ERM.

Dell Engineering, Inc.
A Member of the EKM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.#: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT

Atterberg Limits ASTM D 4318

Lab Project #: 00-03-02
Sample #: GT-3 28'-30'
Sample Desc: Clay Shelby Tube

Tin #: 21
Blows: 29
M.C.: 26.3%

22
21

27.6%

23
13

30.0%

u

LIQUID LIMIT
ou.o /o •
on (V>/, -
00 CO/ .

OQ no/, -
00 CO/, .

97 «W£ -
97 ft0/. -
OR CO/, .

OR no/

V. i
^

^N»»»^^
^^^- ^_

•"̂ "̂
^*Vs^

~^^
^^^

0 5 10 15 20 25 30 3
Blows (N)

LIQUID LIMIT: 27

PLASTIC LIMIT TEST RESULTS

Tin #: 16

M.C.: 17.6%

20

17.8%

PLASTIC LIMIT: 17.7
PLASTICITY INDEX: 9.3

Checked: Printed 3/23/00



Dell Engineering, Inc.
A Member ot the hKM Group

3352 128th Avenue
Holland. Ml 4-M24-Y263
I6I6I3W-3500

ERM.
PROJECT INFORMATION

Client: ERM - Columbus
Project Lubrizol
W.O. #: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT

Specific Gravity ASTM D 854

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-3 28-301

Clay Shelby Tube

Pyncnometer #: 1
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 178.7 grams

TEST INFORMATION

Weight of Oven Dry Soil: 29.8 grams
Weight of Pyncnometer + Water + Soil. 695.2 grams

Temperature: 22.0 C
Weight of Pyncnometer + Water: 677.0 grams

Specific Gravity at 20 C: 2.57

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: Printed 4/21/00



ERM.

Dell Engineering, Inc.
A Member ot the ERM Ciroup

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

SAMPLE INFORMATION

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercury

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-3 28' - 30'
Clay Shelby Tube

Intial
Length:

Diameter:
Water Content:

Dry Density:
Saturation:

Final
8.06 cm
7.25 cm

20%
1.77 g/cc

112%

3.17 in
2.85 in

110.3 pcf

8.05 cm
7.24cm

21%
1.76 g/cc

115%

3.17 in
2.85 in

109.7 pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 7.7 to 44.8

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

i.JE-U/ -

4) 1 OP H7c/l l.VJEi-\J/

^

5 5 OF-flRci- \j.\jc, \jo
x

n npj.nn _

•
•

i ' '

•

i

•

•

• •

i 4 .

0:00 1:00 2:00 3:00 4:00 5:00 6:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 4.4E-08 cm/sec

7:00

Checked: Printed 4/10/00



DELL ENGINEERING INC Page 1 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

.'reject Name:

Work Order No

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubnzol
09928.0001

Clay
Lean Clay (CD

3/20/2000-3'23 7000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-4
NA
16'-18.5'
3/1/2000

Performed By.
Checked Bv:

DJM

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 601.0

SIEVE
3/4'
3/8'
t4
i\0
§40
f50

RETAINED (g )
0.0
0.0
0.0
0.0
NA
NA

FINER
100.0*
100.0*
100.0*
100.0*

NA
NA

Sample Passing #10 Sieve (g): 601.0
Sample Used for Hydrometer (g): 53.0
Mass of Sample Represented (g): 53.0
Specific Gravity: 2.69
Correction factor a: 0.99
Hydrometer ID: 91-15601
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01344

DATE
3/21

3/22
3tt3

TIME
8:39

8:40
8:41
8:43
8:47
8:54
9:09
9:39
10:39
12:39
16:39
8:39
8:39

ELAPSED
TIME(min)

0.25
0.5

1
2
4
8
15
30
60
120
240
480
1440
2880

TEMPERATURE
CO
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
21.0
21.0
19.5
19.0

READING
57
54
52
50
49
46
43
39
34
30
27
24
21
20

CORRECTED
READING

49
46
44
42
41
38
35
31
26
22
20
17
13
12

P
(*)

91.5
85.9
82.2
78.5
76.6
71.0
65.4
57.9
48.6
41.1
37.4
31.8
24.3
22.4

D
(mm)
0.071
0.052
0.037
0.027
0.019
0.014
0.011
0.008
0.006
0.004
0.003
0.002
0.001
0.001

NOTES

POST HYDROMETER SIEVE

SIEVE
140
#100
/T200

RETAINED (g)
0.0
0.2
0.3

CORRECTED (g)
0.0
2.3
3.4

FINER
100.0%
99.6*
99.1*

Composite correction used to correct hydrometer readings to account for dispersing agent in die water,
temperature changes, and reading at the top of the meniscus.
Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name: ERM - Columbus
Lubrizol

Project Number: 09928.00.01

Sample ID: GT-4
Sample Source: NA
Sample Depth: 16'-18.5'
Date Collected: 3/1/2000

Soil Description: Clay
Classification: Lean Clay (CL)

Date Analyzed: 3/20/2000 - 3/23/2000
Location of Test: ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

DJM

SIEVE

HYDROMETER

GRAIN SIZE
3/4"
3/8"

#4 (4.75 mm)
#10(2.00mm)
040(425um)
#100(150um)
#200(75um)

71um
4um
lum

% FINER
100.0
100.0
100.0
100.0
100.0
99.6
99.1
91.5
41.1
22.4

0.0 % Gravel
0.0 % Coarse Sand
0.0 % Medium Sand
0.9 % Fine Sand

99.1 % Fines

GRAIN SIZE DISTRIBUTION

L* on - -

O on3

09

1
,. A ft _ _

E\ ift I- -
&

1ft

100

GRAVEL
SAND

Coarse | Medium | Fine

10 t

•«
SILT CLAY

l~ v^s

S

^S

0.1

y

\
N,

s
si >*,

X.
^

0.01

^-^^

0.001

GRAIN SIZE (nun)



ERM.

Dell Engineering, Inc.
A Member ot the ERM Croup

3352 128th Avenue
Holland, Ml 4-M24-V263
(616) 3W-350U
(6161 3W-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.#: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT
Atterberg Limits ASTM D 4318

Lab Project #:
Sample*:
Sample Desc.:

00-03-02
GT-4 16'-18.5'
Clay Shelby Tube

u

Tin #: 24

Blows: 35
M.C.: 28.6%

"mtt.
***> €& ii

19

23

31.0%

LIQUID LIMIT

^-

13

13

32.5%

i

31 5% • L

31 OX S
in c*.< ''

^^
"^^^

**<.
300% ' ^"^^^
20^% j ^^"^ -̂̂ .̂
°orw_ . i ^^^^~j*r*' : ^*~^L
?fl S*_ . . !•
TACK. i . . . !

10 15 20 25
Blows (N)

30 35 40

PLASTIC LIMIT TEST RESULTS

LIQUID LIMIT: 30

Tin #: 17
M.C.: 193%

22

PLASTIC LIMIT: 193
PLASTICITY INDEX: 10.7

Checked: Printed 4/6/00



ERM.

Dell Engineering, Inc.
A Member ot the HRM Croup

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol

W.O.tf: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT
Specific Gravity ASTM D 854

Lab Project #: 00-03-02
Sample #: GT-4 16'-18.5'
Sample Desc.: Clay Shelby Tube

Pyncnometer #: 7
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 178.7 grams

TEST INFORMATION

Weight of Oven Dry Soil: 26.6 grams
Weight of Pyncnometer + Water + Soil: 693.9 grams

Temperature: 20.0 C
Weight of Pyncnometer + Water: 677.2 grams

Specific Gravity at 20 C: 2.69

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: Printed 4/6/00



Dell Engineering , Inc.
A Mnrter o4 the ERM C,roup

ERM.
335̂  128th Avenue
Holland. Ml 4-M24-Y
I616t 3W-35UU
«6I6i 3V*-3777(Uxl

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

SAMPLE INFORMATION

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercury

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-4 IG-18S
Clay Shelby Tube

Intial Final

Length:
Diameter:

Water Content:
Dry Density:

Saturation:

7.22cm
6.51cm

21%
1.89g/cc

133%

2.84 in
2.56 in

118.2 pcf

6.53cm
7.30cm

24%
1.63g/cc

99%

2.57 in
2.87 in

101 .8 pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 15.8 to 49.2

Back Pressure: 45 psi
Effective Consolidation: 5 psi

2-OE-07

If 1.5E-07

^ l.OE-07

5.0E-08

O.OE+00

Hydraulic Conductivity VS Time

(hOO 1:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 1.4E-07 on/sec

2:00

Checked: Printed-4/10/00



DELL ENGINEERING INC. Page 1 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

roject Name:

Work Order No.:

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
09928.00.01

Clay
Lean Clay (CL)

3/21/2000 - 3/24/2000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-4
NA
28'-30.5'
3/1/2000

Performed By:
Checked By:

DJM

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 477.3

SIEVE
3/4"
3/8"
#4
#10
#40
#50

RETAINED (g)
0.0
0.0
0.7
1.6
NA
NA

FINER
100.0%
100.0%
99.9%
99.5%

NA
NA

Sample Passing #10 Sieve (g): 474.0
Sample Used for Hydrometer (g): 51.0
Mass of Sample Represented (g): 51.4
Specific Gravity: 2.72
Correction factor a: 0.99
Hydrometer ID: 91-15601
Dispersion Device. Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01344

DATE
3/22

if

3/23
3/24

TIME
8:27

8:28
8:29
8:31
8:35
8:42
8:57
9:27
10:27
12:27
16:27
8:27
8:27

ELAPSED
TIME (min)

0.25
0.5

1
2
4
8
15
30
60
120
240
480
1440
2880

TEMPERATURE
(°Q
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
21.0
19.0
19.5

READING
55
54
53
53
53
52
51
48
45
41
37
33
28
25

CORRECTED
READING

47
46
45
45
45
44
43
40
37
33
29
26
20
17

P
(%)

90.6
88.7
86.7
86.7
86.7
84.8
82.9
77.1
71.3
63.6
55.9
50.1
38.6
32.8

D
(mm)
0.073
0.052
0.037
0.026
0.019
0.013
0.010
0.007
0.005
0.004
0.003
0.002
0.001
0.001

NOTES:

POST HYDROMETER SIEVE

SIEVE
#40
#100
#200

RETAINED (g)
1.0
1.4
0.9

CORRECTED (g)
9.3
13.0
8.4

FINER
97.6%
94.8%
93.1%

1: Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.

2: Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC Page 2 of 2

Project Name:

Project Number

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

ERM - Columbus
Lubrizol
0992800.01

Sample ID: GT-4
Sample Source: NA
Sample Depth: 28'-30.5'
Date Collected: 3/1/2000

Soil Description: Clay
Classification: Lean Clay (CD

Date Analyzed: 3/21 /2000 - 3/24 2000
Location of Test: ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

DJM

SIEVE

HYDROMETER

GRAIN SEE
3/4"
3/8"

14 (4.75 mm)
fKX2.00mm)
f40(425um)
flOOdSOum)
f200(75um)

73um
Sum
lum

9t FINER
100.0
100.0
99.9
99.5
97.6
94.8
93.1
90.6
71.3
32.8

0.1 %Gravel
0.4 % Coarse Sand
1.9 % Medium Sand
4.5 * Fine Sand

93.1 9f Fines

GRAIN SIZE DISTRIBUTION

GRAVEL
SAND

Cone | Medium | Fine
SILT CLAY

IOC) to 0 1 001 0.001

GRAIN SIZE (an)



> t \
ERM.

Dell Engineering, Inc.
A Member ot the ERM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (fax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT

Atterberg Limits ASTM D 4318

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-4 28--30.51

Clay Shelby Tube

u

Tin#: 23 16 20
Blows: 35 27 16
M.C.: 37.6% 39.1% 41.8%

LIQUID LIMIT
43 Q°i

AO ft% .

•JQ Q% .

•30 no/ .

37 n% -

* -̂ŝ

^^^
>^v,^^^^-«.>^-

^>-4 1

10 15 20

Blows (N)
25 30 35 40

PLASTIC LIMIT TEST RESULTS

LIQUID LIMIT: 40

Tin#:
M.C.:

14
22.4%

21
23.0%

PLASTIC LIMIT: 22.7
PLASTICITY INDEX: 17.3

Checked: Printed 4/6/00



ERM.

Dell Engineering, Inc.
A Mraiter of the EKM Orouf

3352 128th Avenue
Holland. Ml 4-W24-V263
<6lt>> 3W-35UU
(6161JW-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT

Specific Gravity ASTM D 854

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-4 28'-30.5'
Clay Shelby Tube

Pyncnometer #: 7
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 178.7 grams

TEST INFORMATION

Weight of Oven Dry Soil: 39.2 grams
Weight of Pyncnometer + Water + Soil: 701.7 grams

Temperature: 23.0 C
Weight of Pyncnometer + Water: 676.9 grams

Specific Gravity at 20 C: 2.72

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test

Checked: Printed 4/6/00



ERM.

Dell Engineering, Inc.
A Member ot the ERM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

SAMPLE INFORMATION

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercury

Lab Project #: 00-03-02
Sample #: GT-4 28'-30.5'
Sample Desc.: Clay Shelby Tube

Intial Final
8.10 cm
7.26 cm

23%
1.63 g/cc

94%

3.19 in
2.86 in

101.9pcf

8.12cm
7.29 cm

26%
1.58 g/cc

100%

3.20 in
2.87 in

98.8 pcf

Length:
Diameter:

Water Content:
Dry Density:

Saturation:

.PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 21.6 to 43.9

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

.̂.VJE-U/ ~

H

J,

^4

nnFj.no .

• * • •

._ . — ... . _t

0:00 1:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 1.5E-07 cm/sec

Checked: Printed 4/11/00



DELL ENGINEERING INC Page 1 ot 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

reject Name:

Work Order No

Soil Description:
Classification.

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
0992800.01

Clay
Lean Clay (CL)

3/28/2000-3 31'2000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-5
NA
18--20.51

3/1/2000

Performed By:
Checked Bv:'

GAL

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 562.6

SIEVE
3/4*
3/8'
14

flO
*40
*50

RETAINED <g)
O.O
0.0
0.8
1.7
NA
NA

RNER
100.03
100.0*
999*
99.6*

NA
NA

Sample Passing #10 Sieve (g): 560.1
Sample Used tor Hydrometer (g): 50.7
Mass of Sample Represented (g): 50.9
Specific Gravity: 2.69
Correction factor a: 0.99
Hydrometer ID: 91-15601
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01344

DATE
3/29

3730
3/31

TIME
8:11

8:12
8:13
8:15
8:19
8:26
8:41
9:11
10:11
12:11
16:11
8:11
8:11

ELAPSED
TIME(min)

0.25
0.5

1
2
4
8
15
30
60
120
240
480
1440
2880

TEMPERATURE
CO
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0

READING
53
51
50
48
47
45
43
40
36
33
29

20.0 25

CORRECTED
READING

45
43
42
40
39
37
35
32
28
25
21
17

19.0 21 13
18.5 20 12

P
(%)

87.5
83.6
81.6
77.8
75.8
71.9
68.0
62.2
54.4
48.6
40.8
33.0
25.3
23.3

D
(mm)
0.074
0.054
0.038
0.028
0.020
0.014
0.011
0.008
0.006
0.004
0.003
0.002
0.001
0.001

NOTES

POST HYDROMETER SIEVE

SIEVE
*40
#100
/T200

RETAINED (g)
0.4
0.3
0.7

CORRECTED (g)
4.4
3.3
7.7

FINER
98.8%
98.2%
96.8%

Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of die meniscus.
Portion used for hydrometer test was dial passing the #10 sieve.



DELL ENGINEERING INC. Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name. ERM - Columbus
Lubrizol

Project Number: 09928.00.01

Sample ID: GT-5
Sample Source: NA
Sample Depth: 18'-20.5'
Date Collected: 3/1/2000

Soil Description: Clay
Classification: Lean Clay (CL)

Date Analyzed: 3/28/2000-3/31/2000
Location of Test: ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

GAL

SIEVE

HYDROMETER

GRAIN SIZE
3/4"
3/8"

#4 (4.75 mm)
010(2.00mm)
#40(425um)
#100(150um)
#200(75um)

74um
4um
lum

% FINER
100.0
100.0
99.9
99.6
98.8
98.2
96.8
87.5
48.6
23.3

0.1 % Gravel
0.3 % Coarse Sand
0.8 % Medium Sand
2.0 % Fine Sand

96.8 % Fines

GRAIN SIZE DISTRIBUTION

GRAVEL
SAND

Coarse \ Medium | Fine
SILT CLAY

100

80

70

50

01
u
at

10

K

100 10 1 0.1

GRAIN SIZE (nun)

0.01 0.001



ERM.

Dell Engineering, Inc.
A Mmntwr ol the EKM (jroup

3352 12Sth Avenue
Holland. Ml 4V424-V263
(616> >W-350U
I616I JW-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT
Atterberg Limits ASTM D 4318

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-5 18--20.51

Clay Shelby Tube

Tin #: 13
Blows: 24
M.C.: 32.0%

14
18

32.8%

21
35

22.3%

400%
350%
300%
250%
200%
150%

100%

50%
0.0%

LIQUID LIMIT

10 15 20
Blows (N)

25 30 35 40

LIQUID LIMIT: 30

PLASTIC LIMIT TEST RESULTS

Tin#:
M.C.:

18
19.5%

16
20.1°

PLASTIC LIMIT: 19.8
PLASTICITY INDEX: 10.2

Checked: Printed 4/6/00



ERM.

Dell Engineering, Inc.
A Member ot the ERM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT
Specific Gravity ASTM D 854

Lab Project #: 00-03-02
Sample #: GT-5 18-20.5'
Sample Desc.: Clay Shelby Tube

Pyncnometer #: 8
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 176.8 grams

TEST INFORMATION

Weight of Oven Dry Soil: 26.4 grams
Weight of Pyncnometer + Water + Soil: 691.5 grams

Temperature: 25.0 C
Weight of Pyncnometer + Water: 674.9 grams

Specific Gravity at 20 C: 2.69

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: Printed 4/7/00



ERM.

Dell Engineering, Inc.
A Member o« the tRM Group

3352 12SU> Avenue
Holland. Ml 4*424-v2c>3
(6161 3W-3500
;616) 3W-3T77 (tan)

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercury

PROJECT INFORMATION

Client: ERM - Columbus

Project: Lubrizol
W.O.#: 09928.00.01

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-5 18--20.5'
Clay Shelby Tube

SAMPLE INFORMATION

Intiai Final

Length:
Diameter.

Water Content:
Dry Density:

Saturation:

7.50cm
7.20cm

23%
1.59g/cc

89%

2.95 in
2.83 in

99.5 pcf

7.50cm
7.20cm

24%
1.59g/cc

92%

2.95 in
2.83 in

99.1 pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 12.2 to 47.0

Back Pressure: 45 psi
Effective Consolidation: 5 psi

2.0E-07

1.5E-07

l.OE-07

~ 5.0E-08

O.OE+00

0 )̂0

Hydraulic Conductivity VS Time

l.-OO 2:00

Time (hours)

3:00 4:00

Average Stabilized Hydraulic Conductivity k: 6.0E-08 on/sec

Checked: Printed 4/10/00



DELL ENGINEERING INC. Page 1 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name:

Work Order No.:

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
09928.00.01

Clay
Lean Clay (CL)

3/29/2000 - 4/3/2000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-5
NA
28'-30'
3/1/2000

Performed By:
Checked By:

GAL

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 567.5

SIEVE
3/4"
3/8"
#4

#10
#40
#50

RETAINED (g)
0.0
0.0
0.3
0.7
NA
NA

FINER
100.0%
100.0%
99.9%
99.8%

NA
NA

Sample Passing #10 Sieve (g): 566.5
Sample Used for Hydrometer (g): 52.1
Mass of Sample Represented (g): 52.2
Specific Gravity: 2.79
Correction factor a: 0.97
Hydrometer ID: 91-15601
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01323

"/

DATE
3/30

j

3/31
4/1

TIME
8:14

8:15
8:16
8:18
8:22
8:29
8:44
9:14
10:14
12:14
16:14
8:14
8:14

ELAPSED
TIME (rain)

0.25
0.5

1
2
4
8
15
30
60
120
240
480
1440
2880

TEMPERATURE
(°Q
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
20.0
20.0
20.5
18.5
20.5

READING
56
56
55
55
54
54
51
47
43
37
33
27
23
19

CORRECTED
READING

48
48
47
47
46
46
43
39
35
29
25
20
15
12

P
(%)

89.2
89.2
87.4
87.4
85.5
85.5
79.9
72.5
65.0
53.9
46.5
37.2
27.9
22.3

D
(mm)
0.071
0.050
0.036
0.025
0.018
0.013
0.010
0.007
0.005
0.004
0.003
0.002
0.001
0.001

NOTES:

POST HYDROMETER SIEVE

SIEVE
#40
#100
#200

RETAINED (g)
0.2
0.5
0.2

CORRECTED (g)
2.2
5.4
2.2

FINER
99.4%
98.5%
98.1%

Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of die meniscus.
Portion used for hydrometer test was mat passing the #10 sieve.



DELL ENGINEERING INC Page 2 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name ERM - Columbus
Lubrizol

Project Number: 09928 00.01

Sample ID: GT-5
Sample Source: NA
Sample Depth: 28'-30'
Date Collected: 3/1/2000

Soil Description: Clay
Classification: Lean Clay (CL)

Date Analyzed: 3 29 2000 - 4 3 2000
Location of Test: ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

GAL

SIEVE

HYDROMETER

GRAIN SIZE
3/4-
3/8"

#4 (4.75 mm)
«l(X2.00inm)
«40(425um)

flOO(150um)
«OOT75um)

71um
Sum
linn

* RNER
100.0
JOO.O
99.9
99.8
99.4
98.5
98.1
89.2
65.0
22.3

0.1 % Gravel
0.1 * Coarse Sand
0.4 % Medium Sand
1.3 * Fine Sand

98.1 * Fines

GRAIN SIZE DISTRIBUTION

100 -p

t on i- .
_ ^

Hi

^ in i. .

* 60 I
u:

Hu

!*" m JL
ae

Pl i i i

GRAVEL

, . . . . — , • 1 1

SAND

Cow \ Medum | Fme

; i

j ;

i

l

i

i

i ^ ! ': ;
1

SILT

i ! • ! • •

1 1

•̂
*—

1

' i ' ! i

^-\
^

V v.
>k

j

CLAY

s
\
X
\

IOC' 10 0 i 0.31 000

GRMS SIZE (BID)



ERM.

Dell Engineering, Inc.
A Member ot the ERM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT

Atterberg Limits ASTM D 4318

Lab Project #:
Sample #:
Sample Desc.:

00-03-02

GT-5 28'-30'
Clay Shelby Tube

Tin #: 15
Blows: 32

M.C.: 34.1%

19
28

34.7%

24
22

35.8%

LIQUID LIMIT

u

36.0%

35.5%

35.0%

34.5%

34.0%

33.5%

V
^

^^ .̂

^\,

D 5 10 15 20 25 30 3
Blows (N)

PLASTIC LIMIT TEST RESULTS

LIQUID LIMIT: 35

Tin#:

M.C.:

22
22.1%

23
22.9%

PLASTIC LIMIT: 22.5
PLASTICITY INDEX: 12.5

Checked: Printed 4/6/00



ERM.

Dell Engineering, Inc.
A M*o*« at the ERM Group

3352 12Sth Avenue
Holland. MJ 4-M24-V263
16161 3W-35UU
(6l<» 3W-37T7 (text

PROJECT INFORMATION

Client: ERM - Columbus
Project Lubrizol
W.O. #. 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT

Specific Gravity ASTM D 854

Lab Project #:

Sample #:
Sample Desc.:

00-03-02
GT-5 28'-30'
Clav Shelbv Tube

Pyncnometer #: 1
Volume of Pyncnometer: 500.0 ml

Dry Weigh t o f Pyncnome ter: 178.7 gra ms

TEST INFORMATION

Weight of Oven Dry Soil: 31.8 grams
Weight of Pyncnometer + Water + Soil: 697.6 grams

Temperature: 20.0 C
Weight of Pyncnometer + Water: 677.2 grams

Specific Gravity at 20 C: 2.79

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: Printed 4/6/00



ERM.

Dell Engineering, Inc.
A Member ot the EKM Group

3352 128th Avenue
Holland, Ml 49424-9263
(616)399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.#: 09928.00.01

SAMPLE INFORMATION

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercury

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-5 28'-30'
Clay Shelby Tube

Intial
Length:

Diameter:
Water Content:

Dry Density:
Saturation:

Final
8.14 cm
7.33 cm

28%

1.54 g/cc
96%

3.20 in
2.89 in

96.0 pcf

8.18cm
7.30 cm

27%
1.56 g/cc

97%

3.22 in
2.87 in

97.3 pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 12.2 to 46.0

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

& 1 OF-D7 -

B 5 f)F-fi8 -

0 OF +00

0

• .

| i

'
9

i

0:00 1:00 2:00 3:00 4:00 5:(

Time (hours)

Average Stabilized Hydraulic Conductivity k: 5.0E-08 cm/sec

Checked: Printed 4/20/00



DELL ENGINEERING INC Page 1 ot 2

Project Name

Work Order No

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

ERM - Columbus
Lubrizol
099280001

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-6
NA
16M8.51

3'1 2000

Soil Description:
Classification:

Date Analyzed:
Location of Test:

Clay
Silty Clay (CL-ML)

3^29^000-4'3 2000
ERM - Soils Lab

Performed By:
Checked Bv:

GAL

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 448.8

SIEVE
3;4-
3/8'
§4

*]Q
*40
*50

RETAINED ig>
0.0
0.0
0.0
0.0
NA
NA

RNER
100.0%
100.0%
100.0%
100.0%

NA
NA

Sample Passing #10 Sieve (g): 448.8
Sample Used tor Hydrometer (g): 53.9
Mass of Sample Represented (g): 53.9
Specific Gravity: 2.76
Correction factor a: 0.98
Hydrometer ID: 89-20510
Dispersion Device: Apparatus A
Dispersion Period: 1 minute
Constant K. 0.01342

DATE
3/30

3/31
4/1

TIME
8:14

8:15
8:16
8:18
8:22
8:29
8:44
9:14

ELAPSED
TIME (min)

0.25
0.5

1
2
4
8
15

TEMPERATURE

19.0
19.0
19.0
19.0

READING
58
55
51
46

19.0 41
19.0 36

CORRECTED
READING

50
47
43
38
33
28

19.0 32 24
30 19.0 28
60 19.0 24

10:14 120 20.0 21
12:14 240 20.0 19
16.14 480 20.5 16
8:14 1440 185 14
8:14 2880 20.5 13

20
16
13
11

P

90.9
85.5
78.2
69.1
60.0
50.9
43.6
36.4
29.1
23.6
20.0

9 16.4
6 10.9
6 10.9

D
(mm)
0.070
0.051
0.038
0.028
0.021
0.015
0.012 N

0.008
0.006
0.004
0.003
0.002
0.001
0.001

NOTES

POST HYDROMETER SIEVE

SIEVE
#40

#100
#200

RETAINED (g
0.1
0.1
0.3

CORRECTED (g)
0.8
0.8
2.5

FINER
99.8%
99.6%
99.1%

Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.
Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC. Page 2 ot 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name: ERM - Columbus
Lubrizol

Project Number: 09928.00.01

Sample ID: GT-6
Sample Source: NA
Sample Depth: 16'-18.5'
Date Collected: 3/1/2000

Soil Description: Clay
Classification: Silty Clay (CL-ML)

Date Analyzed: 3/29/2000 - 4/3/2000
Location of Test: ERM - Soils Lab

Performed By:
Checked By:

GRAIN SIZE DATA

GAL

SIEVE

HYDROMETER

GRAIN SIZE
3/4"
3/8"

#4 (4.75 mm)
#10(2.00mm)
#40(425um)
#100(150um)
#200(75um)

70um
4um
lum

% FINER
100.0
100.0
100.0
100.0
99.8
99.6
99.1
90.9
23.6
10.9

0.0 % Gravel
0.0 % Coarse Sand
0.2 % Medium Sand
0.7 % Fine Sand

99.1 % Fines

GRAIN SIZE DISTRIBUTION

inn f'r- •

on - -

in - - -

An .- -

in *- -

in _ _

n L »

too

GRAVEL
SAND

Coarse \ Medium

10 1

Fine

0.

SILT

X
v,

s,
\

y

\
\

s

0.01

CLAY

^ s >«.
s«*.

^^f

0.001

GRAIN SIZE (mm)



ERM.

Dell Engineering, Inc.
A Member o» the tKM C^roup

3352 128lh Avenue
Holland. Ml 4<M24-f2t>3
iblb) 3W-3500
«616J3W-3777ttax)

PROJECT INFORMATION

TEST REPORT
Atterberg Limits ASTM D 4318

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-6 16'-18.5-

Clay Shelby Tube

LIQUID LIMIT TEST RESULTS

Tin #: 13
Blows: 32
M.C.: 22.3%

6
22

23.5

21
16

23.8%

24.0%
23 8%
23 6%
23 4%

23 0%
22.8X
22.6X

22.2%

LIQUID LIMIT

10 15 20
Blows (N)

25 30 35

LIQUID LIMIT: 23

PLASTIC LIMIT TEST RESULTS

Tin#:
M.C.:

16
17.6%

18
17.8%

PLASTIC LIMIT: 17.7
PLASTICITY INDEX: 5.3

Checked: Printed 4/6/00



ERM.

Dell Engineering, Inc.
A Member ot the ERM Group

3352 128th Avenue
Holland, MJ 49424-9263
(616) 399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.tf: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT
Specific Gravity ASTM D 854

Lab Project #: 00-03-02
Sample #: GT-6 16'-18.5'
Sample Desc.: Clay Shelby Tube

Pyncnometer #: 2
Volume of Pyncnometer: 500.0 ml

Dry Weight of Pyncnometer: 180.8 grams

TEST INFORMATION

Weight of Oven Dry Soil: 24.0 grams
Weight of Pyncnometer + Water + Soil: 694.8 grams

Temperature: 20.0 C
Weight of Pyncnometer + Water: 679.5 grams

Specific Gravity at 20 C: 2.76

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test.

Checked: Printed 4/6/00



Dell Engineering , Inc.
A Mraifcer ot the tKM Group

335? 12SU» Avenue
Holland.
»6lb* 3W-35UUERM.

PROJECT INFORMATION

TEST REPORT

Hydraulic Conductivity ASTM D 5084
Flexible wall permeability using Mercury

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

Lab Project #:
Sampled:
Sample Desc.:

00-03-02
GT-6 16'-18.5'

Clav Shelby Tube

SAMPLE INFORMATION

Intial Final

Length:
Diameter

Water Content:
Dry Density:

Saturation:

6.23cm
7.16cm

25%
l-57g/cc

92%

2.45 in
2.82 in

98.0 pcf

6.20cm
7.07an

24%
1.62g/cc

94%

2.44 in
2.78 in

101.1 pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 8.3 to 64.3

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

2.5E-07 -
-u 2.0E-07 -f
^ 1.5E-07 I

% l-OE-07
^ 5.0E-08

O.OE+00

OKX) 1:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 1.6E-07 on/sec

2:00

Checked: Printed 4/20/00



DELL ENGINEERING INC. Page 1 of 2

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D 422)

Project Name:

Work Order No.:

Soil Description:
Classification:

Date Analyzed:
Location of Test:

ERM - Columbus
Lubrizol
09928.00.01

Clay
Lean Clay (CL)

3/31/2000-4/7/2000
ERM - Soils Lab

Sample ID:
Sample Source:
Sample Depth:
Date Collected:

GT-6
NA
28'-30'
3/1/2000

Performed By:
Checked By:

GAL

PRE SIEVE AND HYDROMETER TEST

Mass of Total Sample (g): 409.5

SIEVE
3/4"
3/8"
#4

#10
#40
#50

RETAINED (g)
8.0
4.4
7.0
13.9
NA
NA

FINER
98.0%
97.0%
95.3%
91.9%

NA
NA

Sample Passing #10 Sieve (g): 376.2
Sample Used for Hydrometer (g): 54.2
Mass of Sample Represented (g): 59.0
Specific Gravity: 2.83
Correction factor a: 0.96
Hydrometer ID: 89-20510
Dispersion Device. Apparatus A
Dispersion Period: 1 minute
Constant K: 0.01305

DATE
4/5

4/6
4/7

TIME
8:15

8:16
8:17
8:19
8:23
8:30
8:45
9:15
10:15
12:15
16:15
8:15
8:15

ELAPSED
TIME (min)

0.25
0.5
1
2
4
8
15
30
60
120
240
480
1440
2880

TEMPERATURE
CO
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
20.0
20.0
20.5
20.5
20.0

READING
48
45
43
42

. 41
39
37
34
30
27
24
21
18
16

CORRECTED
READING

40
37
35
34
33
31
29
26
22
19
16
14
11
8

P
(%)

65.1
60.2
57.0
55.3
53.7
50.4
47.2
42.3
35.8
30.9
26.0
22.8
17.9
13.0

D
(mm)
0.076
0.055
0.040
0.028
0.020
0.015
0.011
0.008
0.006
0.004
0.003
0.002
0.001
0.001

NOTES:

POST HYDROMETER SIEVE

SIEVE
#40
#100
#200

RETAINED (g)
4.4
4.3
3.0

CORRECTED (g)
30.5
29.8
20.8

FINER
84.4%
77.1%
72.0%

1: Composite correction used to correct hydrometer readings to account for dispersing agent in the water,
temperature changes, and reading at the top of the meniscus.

2: Portion used for hydrometer test was that passing the #10 sieve.



DELL ENGINEERING INC Page 2 of 2

Project Name:

Project Number:

PARTICLE SIZE ANALYSIS OF SOILS
(ASTM D -422)

ERM - Columbus
Lubrizol
0992800.01

Sample ID: GT-6
Sample Source: NA
Sample Depth: 28'-30'
Date Collected: 3/1 2000

Soil Description. Clay
Classification Lean Clay (CD

Dale Analyzed: 3/31/2000 - 4/7/2000
Location of Test. ERM - Soils Lab

SIEVE

HYDROMETER

Performed By:
Checked By:

GRAIN SIZE DATA

GAL

GRAIN SIZE
3/4'
3/8'

14 (4.75 mm)
/riO(2.00mm)
J40(425um)
JlOOUSOum)
«00(75um)

76um
4um
lum

% RNER
98.0
97.0
95.3
91.9
84.4
TM
72.0
65.1
30.9
13.0

4.7 91 Gravel
34 <? CoaiscSand
7.5 Sf Medium Sand

12.4 % Fine Sand
72.0 * Fines

GRAIN SIZE DISTRIBUTION

GRAVEL
SAND

Count \ Mafcutn | Fme
SILT CLAY

IQCl 10 0 ! 0 31 0001

GRAIN SIZE (mm)



ERM.

Dell Engineering, Inc.
A Member ot the EKM Ciroup

3352 128th Avenue
Holland, Ml 49424-9263
(616)399-3500
(616) 399-3777 (tax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O. #: 09928.00.01

LIQUID LIMIT TEST RESULTS

TEST REPORT
Atterberg Limits ASTM D 4318

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-6 28'-30'
Clay Shelby Tube

Tin#: 15 21 22
Blows: 35 29 19
M.C.: 24.0% 25.2% 26.5%

27.0% -

26.5% -

26.0% -

(J 25.5% •

)§ 25.0% -

24.5% -

24.0% -

23.5% -
(

LIQUID LIMIT

W*-*

"̂
^\

^^^

^-\£
^•X

"•̂

^

)

) 5 10 15 20 25 30 35 4

Blows (N)

LIQUID LIMIT: 25.5

PLASTIC LIMIT TEST RESULTS

Tin #: 23
M.C.: 16.3%

24
16.7%

PLASTIC LIMIT: 16.5
PLASTICITY INDEX: 9.0

Checked: Printed 4/7/00



ERM,

Dell Engineering, Inc.
A Member ot the bRM L.raup

333; 12Sth Avenue
Holland. Ml 4V424-H2&3
61bi 3W-35W

«616i3«W 3777 (taxi

PROJECT INFORMATION

Client: ERM - Columbus

Project: Lubrizol
W.O.#: 09928.00.01

PYNCNOMETER INFORMATION

TEST REPORT
Specific Gravity ASTM D 854

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-6 28'-30'
Clav Shelbv Tube

Pyncnometer #: 6
Volume of Pyncnometer: 500.0 mJ

Dry Weight of Pyncnometer: 165.6 grams

TEST INFORMATION

Weight of Oven Dry Soil: 23.2 grams
Weight of Pyncnometer + Water + Soil: 678.9 grams

Temperature: 19.0 C
Weight of Pyncnometer + Water: 663.9 grams

Specific Gravity at 20 C: 2.83

NOTES

1 Sample used for specific gravity test was representative of the entire sample.

2 Oven dry weight determined before test

Checked: Printed 4/6/00



ERM.

Dell Engineering, Inc.
A Member ot the KRM Group

3352 128th Avenue
Holland, MI 49424-9263
(616) 399-3500
(616) 399-3777 (rax)

PROJECT INFORMATION

Client: ERM - Columbus
Project: Lubrizol
W.O.tf: 09928.00.01

SAMPLE INFORMATION

TEST REPORT
Hydraulic Conductivity ASTM D 5084

Flexible wall permeability using Mercury

Lab Project #:
Sample #:
Sample Desc.:

00-03-02
GT-6 28'-30'
Clay Shelby Tube

Intial Final
Length:

Diameter:
Water Content:

Dry Density:
Saturation:

7.35 cm
7.30 cm

21%
1.83g/cc

109%

2.89 in
2.87 in

114.0 pcf

7.35 cm
7.30 cm

15%
1.94g/cc

90%

2.89 in
2.87 in

121.0 pcf

PERMOMETER TEST

Permeant Liquid: .005 CaSO4
Hydraulic gradient: 27.8 to 53.4

Back Pressure: 45 psi
Effective Consolidation: 5 psi

Hydraulic Conductivity VS Time

¥
in

1=

^
^

U.ULi-UO

4 DP ns

") nF-Oft -

n r»c_i_nn

•

•
• • •

0:00 1:00 2:00 3:00 4:00

Time (hours)

Average Stabilized Hydraulic Conductivity k: 2.6E-08 cm/sec

Checked: Printed 4/21/00
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Bouwer and Rice Slug Test Calculations *

Well MW-05 Case 5 Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack = K formation

No Gravel Pack Drainage
Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth of Water in the Well

H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack .
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:
D= 10.28 feet
H = 10.28 feet Notes:
L = 10 feet H = D for this analysis
C = 6.6 rw not used in this analusis
rw= 0.344 feet L/rc = 120
re = 0.083 feet
Yo = 0.9 feet
t - 4 minutes
Yt = 0.05 feet

Calculations
(1/t)*ln(Yo/Yt) = 0.723

ln(Re/rc) = 1/(1.1/ln(H/rc)+C/(L/rc))
3.5331

K = (rc*rc*ln(Re/rc)*(1/t)*ln(Yo/Yt))/(2L)
1.27 feet/da = 4.5 E-04 cm/sec

* Reference: Bouwer, H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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ERM Date Printed: 2/11/99



Bouwer and Rlet Slug Ttit Calculations •

Well MW-05 Cat* 6: Wall Penetrates to the Aquifer Bottom
(Slug In) K gravel pack » K formation

Gravel Pack Drainage

Definition Of Variables:
D : Saturated Aquifer Y h l c k n e s s ~
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L • H • D for Case 6
C : Well Geometry Factors • from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at lime • 0
t: Arbitrary Time from Recovery vs Time Plot
Yt: Water Level Displacement at time • t

Determined Values for Variables:

H.
L-
C =
B-
rw «
re •
Yo.
I-
Yt-

10.28 feet
10.28 feet
10 28 feet

2.1
0.4

0.344 feet
0.0833 feet

0.6 feet
6 minutes

0.02 feet

Notes:
L - H - D
L/rw- 30

Calculations
(1/t)'ln(Yo/YI)

ln(Re/rw)

K

0.56687

2.5377

[(rc*rc)+0.3'(rWrw-rc'rc)]'ln(Re/rw)t(1/t)'ln(Yo/Yt))/(2L)
4.07 feet/da • 1 .4 E-03 cm/sec

Reference: Bouwer.H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3

MW-05

0.01 4
4 6 8

Time (mln)

ERM Date Printed: 2/11/99



Bouwer and Rice Slug Test Calculations *

Well MW-05 Case 5 Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack = K formation

No Gravel Pack Drainage
Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth of Water in the Well

H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:
D= 10.28 feet
H = 10.28 feet Notes:
L = 10 feet H = D for this analysis
C = 6.6 rw not used in this analusis
rw= 0.344 feet L/rc= 120
re = 0.083 feet
Yo = 1 feet
t = 3.5 minutes
Yt = 0.04 feet

Calculations
(1/t)'ln(Yo/Yt) = 0.92

ln(Re/rc) = 1/(1.1/ln(H/rc)+C/(L/rc))
3.5331

K = (rc*rc*ln(Re/rc)*(1/t)*ln(Yo/Yt))/(2L)
1.61 feet/da = 5.7 E-04 cm/sec

* Reference: Bouwer.H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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ERM Dale Printed: 2/12/99



Bouwtr and Rio* Slug Teat Calculation* *

Well MW-05 Case 6: Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack » K formation

Qravel Pack Drainage

Definition Of Variables:
D ' Saturated Aquifer Thickness
H : Depth To the Bottom of the Qravel Pack minus

the Static Depth to Water
L - H • D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Qravel Pack
Yo : Water Level Displacement at time - 0
I : Arbitrary Time from Recovery vs Time Plot
Yl : Water Level Displacement at time • I

Determined Values for Variables'
D • 10.28 feet
H - 10.28 feet Notes:
L « 10.28 feet L - H - D
C- 2.1 L/rw- 30
B- 0.4
rw - 0.344 feet
re - 0.0833 feet
Yo • 0.4 feet
i ^ n i iI • i .t. minuiBS
Yt- 0.015 feet

Calculations
fl/ty'in(Yo/Yt) - 0.45603

ln(Re/rw) - 1/((1.1/ln(H/rw)+C/(L/rw))
2.5377

K - [(rcVc)+0.3Mrw'rw-rcVc)nn(Re/rwni/t)*ln(Yo/Yt))/(2L)
• 3.27 feet/da • 1 .2 E-03 cm/sec

' Reference: Bouwer.H and RIce.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-06 Case 5 Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack = K formation

No Gravel Pack Drainage
Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth of Water in the Well

H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice. Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:
D= 12.93 feet
H= 12.93 feet Notes:
L = 10 feet H = D for this analysis
C = 6.6 rw not used in this analusis
rw= 0.344 feet L/rc = 120
re = 0.083 feet
Yo= 1 feet
t = 10 minutes
Yt = 0.06 feet

Calculations
(1/t)*ln(Yo/Yt) = 0.281

ln(Re/rc) = 1/(1.1/ln(H/rc)+C/(L/rc))
= 3.66746

K = (rc*rc*ln(Re/rc)*(1/t)*ln(Yo/Yt))/(2L)
= 0.51 feet/da = 1 .8 E-04 cm/sec

* Reference: Bouwer.H and Rice.R.C. 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Teat Calculations *

Well MW-06 Case 5 Wall Penetrates to tha Aquller Bottom
(Slug Out) K graval pack - K formation

No Qraval Pack Drainage
n*flnlll/\n fM \/*rl*HI*a'ueunnion vji vanaoies.

D : Saturated Aquller Thlckneaa
H : Depth ol Water In the Well

H • Static Water Elev. • Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L • H If Water level la Below the Top of the Screen
C : Well Geometry Factor • from Bouwer & Rice. Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time • 0
1 : Arbitrary Time from Recovery vs Time Plot

Determined Values for Variables:
D- 12.93 feet
H- 12.93 feet Notes:
L- 10 feet H - D for this analysis
C • 6.6 rw not used In this analysis
rw- 0344 feet Urc - 120
re - 0.083 feet
Yo > 1 .2 feet
t • 10 minutes
VI _ f\ 1 1 AAl

Calculations
(1/l)'ln(Yo/Yt) - 0.248

ln(Re/rc) - 1/(1.1/ln(H/rc)+C/(L/rc))
3.66746

K • (rc'rc*ln(Re/rc)*(1/t)'ln(Yo/Yt))/(2L)
• 0.45 feet/da • 1.6 e-04 cm/sec

* Reference: Bouwer, H and RIce.R.C, 1976: A Slug Teat for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.I 2. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-06 Case 6: Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack » K formation

Gravel Pack Drainage

Definition Of Variables:
D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L = H = D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:
D= 12.93 feet
H= 12.93 feet Notes:
L= 12.93 feet L = H = D
C= 2.2 L/rw= 38
B = 0.4
rw = 0.344 feet
re = 0.0833 feet
Yo - 0.25 feet
t = 25 minutes
Yt= 0.018 feet

Calculations
(1/t)*ln(Yo/Yt) = 0.10524

ln(Re/rw) = 1/[(1.1/ln(H/rw)+C/(L/rw)]
2.76366

K = [(rc*rc)+0.3*(rw*rw-rcVc)]*ln(Re/ra)*(1A)*ln(Yo/Yt))/(2L)
= 0.65 feet/da = 2.3 E-04 cm/sec

* Reference: Bouwer, H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Teal Calculation* *

Well MW-07 Gate 5 Wall Panatratat to tha Aqultar Bottom
(Slug In) K graval pack • K formation

No Gravel Pack Drainage
Definition Ol Variables:

D : Saturated Aquifer Thlcknaaa
H : Depth of Water In the Well

H • Static Water Elev. • Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L - H If Water level la Below the Top of the Screen
C : Well Geometry Factor • from Bouwer & Rice, Figure 3
re : Inner Radius of tha Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at lime • 0
I : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time - 1

Determined Values for Variables:
D- 11. 57 feet
H- 11. 57 feet Notes:
L • 10 feel H - D for this analysis
C « 6.6 rw not used In this analusls
rw - 0.344 feet L/rc » 120
re • O.OB3 feet
Yo • 1.2 feet
t m 1.5 minutes
Yl- 0.1 feet

Calculations
(1/t)'ln(Yo/Yt) - 1.657

ln(Re/rc) - 1/(1.1/ln(H/rc)+C/(LAc))
• 3.60266

K . (rc*rc'ln(Re/rc)'(1/t)'ln(Yo/Yt))/(2L)
• 2.06 feet/da - 1 .0 E-03 cm/sec

' Reference: Bouwer, H and RIce.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-07 Case 6: Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack » K formation

Gravel Pack Drainage

Definition Of Variables:
D : Saturated Aquifer Yhickness
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L = H = D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
V* • VAf«**A» 1 A M| ntAV«l*«j«A»v««*nt n* limj* t

Determined Values for Variables:
D= 11. 57 feet
H= 11. 57 feet Notes:
L= 11.57 feet L = H = D
C= 2.1 LAw = 34
B= 0.4
rw = 0.344 feet
re = 0.0833 feet
Yo - 0.3 feet
. . . .
i — 4 minutes
Yt= 0.018 feet

Calculations
(1/t)*ln(Yo/Yt) = 0.70335

ln(Re/rw) = 1/[(1.1/ln(H/rw)+C/(L/rw)]
2.66429

K = [(rc*rc)+0.3*(rw*rw-rc*rc)]*ln(Re/rw)'(1/t)*ln(YoA't))/(2L)
— 4. /i Teet/ua — i./t-uo cm/sec

* Reference: Bouwer.H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rica Slug Teal Calculation* *

Wall MW-07 Case 5 Wall Penetrates to tha Aquifer Bottom
(Slug Out) K graval pack • K formation

No Graval Pack Oralnaga
Definition Of Variable*:

D : Saturated Aquifer Thlcknaaa
H : Depth of Water In the Wall

H - Static Water Elav. • Elav. of Wall Bottom
L : Length of Screen Below Water Table

Note: L - H If Water level Is Below the Top of the Screen
C : Well Geometry Factor • from Bouwar & Rice. Figure 3
re : Inner Radlua of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time • 0
1 : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at lime - t

Determined Valuea for Variables:
D- 11. 57 feet
H m 1 1 57 feet Notes:
L • 10 feet H - D for this analysis
C - 6.6 rw not used In this analysis
rw- 0.344 feet L/rc • 120
re - 0.083 feet
Yo. 1.35 feet
1 • 1 .55 minutes
Yt- 0.1 feet

Calculations
(l/«Vln(Yo/Yt) • 1.879

ln(Re/rc) • 1/(1.1/ln(H/rc)4-C/(L/rc))
- 3.60266

K • (rc'rc'ln(Re/rc)*(1/l)'ln(Yo/YI))/(2L)
• 3.00 feet/da • 1.1 E-03 cm/sec

' Reference: Bouwer.H and RIce.R.C, 1976: A Slug Teat for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-07 Case 6: Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack » K formation

Gravel Pack Drainage

Definition Of Variables:
D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L = H = D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t . Arbitrary Time from Recovery vs Time Plot

Determined Values for Variables:
D = 1 1 .57 feet
H= 11. 57 feet Notes:
L = 1 1 .57 feet L = H = D
C= 2.1 L/rw= 34
B= 0.4
rw = 0.344 feet
re = 0.0833 feet
TO = 0.26 feet

A C • .i = o minuies
Yt= 0.01 8 feet

Calculations
(1/t)*ln(Yo/Yt) = 0.53406

ln(Re/rw) = 1/[(1.1/ln(H/rw)+C/(L/rw)]
2.66429

K = [(rc*rc)+0.3*(rw*rw-rc*rc))*ln(Re/rw)'(1/t)*ln(Yo/Yt))/(2L)
— 3.57 feet/da = 1.3 c-03 cm/sec

* Reference: Bouwer, H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwtr and Rice Slug Teat Calculation* *

Well MW-08
(Slug In)

Definition Ol Variables:

Gate 5 Well Penetrates to the Aquifer Bottom
K gravel pack • K formation
No Gravel Pack Drainage

D : Saturated Aquifer Thickness
H : Depth of Water In the Well

H - Static Water Elev. • Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L - H If Water level Is Below the Top of the Screen
C : Well Geometry Factor • from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time - 0
t: Arbitrary Time from Recovery vs Time Plot
Yt: Water Level Displacement at time • t

Determined Values for Variables:
D • 13.26 feet
H- 13.26 feet
L- 10 feet
C- 6.6
rw • 0 344 feet
re « 0.083 feet
Yo • 0.5 feet
t - 1 minutes
Yt - 0.04 feet

Calculations
(1/t)*ln(Yo/Yl)

ln(Re/rc)

Notes:
H - D for this analysis
rw not used In this analusls
L/rc- 120

2.526

< 3.68208

i(rc'rc'ln(Re/rc)'(1/t)'ln(Yo/Yt))/(2L)
4.61 feet/da • 1 .6 E-03 cm/sec

Reference: Bouwer.H and RIce.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-08 Case 6: Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack » K formation

Gravel Pack Drainage

Definition Of Variables:
D : Saturated Aquifer TViickness
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L = H = D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
\/» %Af * 1 ** *tl P\* *I|M * * 4* ATi . waier uevei Displacement ai lime = i

Determined Values for Variables:
D= 13.26 feet
H= 13.26 feet Notes:
L= 13.26 feet L = H = D
C= 2.2 L/rw= 39
B= 0.4
rw = 0.344 feet
re = 0.0833 feet
Yo = 0.15 feet
. r* • .

i — o minuies
Yt= 0.01 feet

Calculations
(1/t)*ln(Yo/Yt) = 0.90268

ln(Re/rw) = 1/[(1.1/ln(H/rw)+C/(L/rw)]
= 2.79104

K = [(rc*rc)+0.3*(rw*rw-rc*rc)]*ln(Re/rw)*(1/t)*ln(Yom))/(2L)
— 5.52 feet/da = 1 .9 1-03 cm/sec

* Reference: Bouwer, H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Teal Calculations *

Well MW-08 Case 5 Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack • K formation

No Gravel Pack Drainage
Definition Of Variables:

D 'Saturated Aquifer Thickness
H : Depth of Water In the Well

H • Static Water Elev. • Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L - H If Water level is Below the Top of the Screen
C : Well Geometry Factor • from Bouwer & Rice. Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Qravel Pack
Yo : Water Level Displacement at time • 0
t: Arbitrary Time from Recovery vs Time Plot
Yl: Water Level Displacement at lime • t

Determined Values for Variables:
TJ.
H-
L-
C-
rw •
re -
Yo.
t -
Yt-

13.26 feet
1326 feet

10 feet
6.6

0.344 feet
0.083 feet

1.2 feet
1 minutes

0.05 feet

Notes:
H « D for this analysis
rw not used In this analusls
L/rc- 120

Calculations
( 1 /t)'ln(Yo/YJ)

ln(Re/rc)

K

37178

3.66208

(rc'rc*ln(Re/rc)'(1/t)*ln(Yo/Yt))/(2L)
5.80 feet/da • 2.0 E-03 cm/sec

• Reference: Bouwer,H and RIce.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-08 Case 6: Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack » K formation

Gravel Pack Drainage

Definition Of Variables:
-D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L = H = D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:
D= 13.26 feet
H= 13.26 feet Notes:
L= 13.26 feet L = H = D
C= 2.2 L/rw= 39
B = 0.4
rw = 0.344 feet
re = 0.0833 feet
Yo* 0.14 feet
t = 2.8 minutes
Yt = 0.01 feet

Calculations
(1/t)*ln(Yo/Yt) = 0.94252

ln(Re/rw) = 1/1(1. 1/ln(H/rw)+C/(L/rw)]
2.79104

K = [(rc*rc)+0.3*(rw*rw-rc*rc)]*ln(Re/rw)*(1/t)*ln(Yo/Yt))/(2L)
5.76 feet/da = 2.0 E-03 cm/sec

* Reference: Bouwer.H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Riot Slug Teal Calculations *

Wall MW-09 Cata 5 Wall Panalratat to tha Aqulfar Bottom
(Slug In) K graval pack • K formation

No Graval Pack Drainage
naflnltlnn rtl \lmrimt\\mm-uonnuion u? vanauiai.

D : Saturated Aqullar Thlcknaaa
H : Depth ol Watar In trie Wall

H • Static Watar Elav. • Elav. of Wall Bottom
L : Langth of Scraan Below Water Table

Note: L • H If Water level la Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well caalng
rw : Radius of the Graval Pack
Yo : Water Level Displacement at time • 0
1 : Arbitrary Time from Recovery va Time Plot
Yt : Water Level Displacement at time • I

Determined Values for Variables:
D- 11.71 feet
H- 11.71 feet Notes:
L • 10 feet H - D for this analysis
C - 6.6 rw not used In this analusls
rw • 0 344 feel L/rc - 120
re • 0.083 feet
Yo • 1.2 feet
t • 1.7 minutes
VI _ A ftC IAA!Yi • u.uo reel

Calculations
(1/t)'ln(Yo/YI) - 1.869

ln(Re/rc) • 1/(1.1/ln(H/rc)+C/(L/rc))
3.6097

K - (rc'rc'ln(Re/rcni/t)*ln(Yo/Yl))/(2L)
• 3,35 feet/da • 1 .2 E-03 cm/sec

' Reference: Bouwer.H and RIce.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Rea. V.I 2. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-09 Case 6: Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack » K formation

Gravel Pack Drainage

Definition Of Variables:
D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L = H = D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:
D= 11.71 feet
H = 1 1 .71 feet Notes:
L= 11.71 feet L = H = D
C= 2.1 L/rw= 34
B= 0.4
rw = 0.344 feet
re = 0.0833 feet
Yo = 0.26 feet
t = 4.3 minutes
Yt= 0.01 feet

Calculations
(1/t)*ln(Yo/Yt) = 0.7577

ln(Re/rw) = 1/[(1.1/ln(H/rw)+C/(L/rw)]
2.67722

K = [(rc*rc)+0.3*(rw*rw-rc*rc)]*ln(Re/rw)*(1/t)*ln(Yo/Yt))/(2L)
= 5.03 feet/da = 1 .8 E-03 cm/sec

* Reference: Bouwer, H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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\âŵ
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Bouwer and Rice Slug Teat Calculations *

Wall MW-09 Cata 5 Wall Panatratas to tha Aquifer Bottom
(Slug Out) K graval pack • K lormatlon

No Graval Pack Dralnaga
Definition 01 Varlablaa:

D : Saturated Aquifer Thlcknaaa
H : Depth of Water In the Well

H • Static Water Elev. • Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L - H If Water level la Below the Top of the Screen
C : Well Geometry Factor • from Bouwar & Rice, Figure 3
re : Inner Radlua of tha Well caalng
rw : Radius of the Graval Pack
Yo : Water Level Displacement at time • 0
I : Arbitrary Time from Recovery va Time Plot
Yt : Water Level Displacement at time • I

Determined Values for Variables:
D- 11.71 Feet
H- 11.71 feet Notes:
L - 10 feet H - D lor this analysis
C • 6.6 rw not used In this analysis
rw. 0.344 feet L/rc . 120
re • 0.083 feet
Yo > 1.2 feet
t • 2 minutes
Yl • 0.05 feet

Calculations
(1/t)'ln(Yo/Yt) • 1.589

ln(Re/rc) - 1/(1.1/!n(H/rc)+C/(L/rc))
3.6097

K - (rc*rc'ln(Re/rc)*(1/l)*ln(Yo/YI))/(2L)
2.85 feet/da • 1 .0 E-03 cm/sec

' Reference: Bouwer, H and RIce.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-09 Case 6: Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack » K formation

Gravel Pack Drainage

Definition Of Variables:
D : Saturated Aquifer thickness
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L = H = D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:
D= 11.71 feet
H= 11.71 feet Notes:
L= 11.71 feet L = H = D
C= 2.1 L/rw= 34
B= 0.4
rw = 0.344 feet
re = 0.0833 feet
Yo : 0.3 feet
t = 5 minutes
Yt= 0.01 5 feet

Calculations
(1A)*ln(Yo/Yt) = 0.59915

ln(Re/rw) = 1/((1.1/ln(H/rw)+C/(L/rw)]
= 2.67722

K = [(rc*rc)+0.3*(rw*rw-rcVc)nn(Re/rw)'(1/t)*ln(Yo/Yt))/(2L)
3.98 feet/da = 1 .4 E-03 cm/sec

* Reference: Bouwer.H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rlee Slug Teat Calculation* *

Wall MW-10 Case 6: Wall Panalralaa to lha Aqullar Bottom
(Slug In) K graval pack » K formation

Qraval Pack Oralnaga

Definition Of Variables: ____
D: Saturated Aqulfar Thickness ~ ~
H : Dapth To tha Bottom of tha Qraval Pack minus

tha Static Dapth to Watar
L . H - D for Case 6
C : Well Geometry Factors - from Bouwar & Rica, Flgura 3
re : Inner Radius of tha Wall casing
rw : Radius of tha Qraval Pack
Yo : Water Level Displacement at time • 0
I: Arbitrary Time from Recovery vs Time Plot
Yt: Water Level Displacement at time • t

Determined Values for Variables:

H-
L-
C-
B-
rw •
re «
Yo.
I-
Yt-

8 53 feel
8.53 feel
8.53 feel

1.9
0.3

0 344 feet
0 0833 feel

0.26 feel
80 minutes

0.13 feet

Notes:
L - H - D
L/rw- 25

Calculations
(1/t)'ln(Yo/Yl)

ln(Re/rw)

0.00866

2.38534

[(rc*rc)+0.3*(rw*rw-rc*rc)]*ln(Re/rw)4(1A)*ln(Yo/Yt))/(2L)
0.07 feet/da • 2.5 E-05 cm/sac

Reference: Bouwer, H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. N<x 3
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Bouwer and Rice Slug Test Calculations *

Well MW-11
(Slug In)

Definition Of Variables:

Case 6: Well Penetrates to the Aquifer Bottom
K gravel pack » K formation
Gravel Pack Drainage

D : Saturated Aquifer Thickness
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L = H = D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo: Water Level Displacement at time = 0
t: Arbitrary Time from Recovery vs Time Plot
Yt: Water Level Displacement at time = t

Determined Values for Variables:
D = 7.57 feet
H = 7.57 feet Notes:
L = 7.57 feet L = H = D
C= 1.75 L/rw= 22
B= 0.3
rw a 0.344 feet
re = 0.0833 feet
Yo = 0.27 feet
t = 60 minutes
Yt = 0.03 feet

Calculations
(1/t)*ln(Yo/Yt) =

ln(Re/rw) =

0.03662

K

2.29694

= [(rc*rc)+0.3*(rw*rw-rcVc)]*ln(Re/rw)*(1A)*ln(Yo/Yt))/(2L)
0.32 feet/da = 1.1 E-04 cm/sec

* Reference: Bouwer.H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Teat Calculations *

Wall MW- 1 1 Case 6: Wall Panatralaa to lha Aqullar Bottom
(Slug Out) K graval pack » K formation

Qraval Pack Oralnaga

Definition Of Variables:
D : Saturated Aquifer thickness
H : Depth To the Bottom of the QraveJ Pack minus

the Static Depth to Water
L - H • D for Case 6
C : Well Geometry Factors - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Qravel Pack
Yo : Water Level Displacement at lime - 0
I : Arbitrary Time from Recovery vs Time Plot
YI . water Level Displacement at time • I

Determined Values for Variables:
D « 7.57 feet
H - 7.57 feel Notes:
L • 7.57 feet L • H - D
C- 1.75 LAw- 22
B- 0.3
rw • 0.344 feet
re - 0.0833 feet
Yo • 0.24 feet. Ort . .
I • ou minutes
Yt - 0.03 feet

Calculations
(1/t)"ln(Yo/YI) - 0.02599

ln(Re/rw) - 1/1(1. 1/ln(H/rw)+C/(L/rw)|
- 2.29894

K - ((rc'rc)+0.3*(rWrw-rc*rc)rin(Re/rw)*(1A)'ln(Yo/Yt))/(2L)
• 0.23 feet/da • B.I c-oo cm/sec

' Reference: Bouwer.H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-1 3 Case 5 Well Penetrates to the Aquifer Bottom
(Slug In) K gravel pack = K formation

No Gravel Pack Drainage
Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth of Water in the Well

H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L = H if Water level is Below the Top of the Screen
C : Well Geometry Factor - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:
D= 12.99 feet
H= 12.99 feet Notes:
L = 10 feet H = D for this analysis
C = 6.6 rw not used in this analusis
rw= 0.344 feet L/rc= 120
re = 0.083 feet
Yo* 1 feet
t = 2 minutes
Yt = 0.025 feet

Calculations
(1/t)*ln(Yo/Yt) = 1.844

ln(Re/rc) = 1/(1.1/ln(H/rc)+C/(L/rc))
= 3.67015

K = (rc*rc*ln(Re/rc)*(1/t)*ln(Yo/Yt))/(2L)
3.36 feet/da = 1 .2 E-03 cm/sec

* Reference: Bouwer.H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Weils: Water Res. Res. V.12. No. 3
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Bouwer and Rlc* Slug Teat Calculation* *

Wall MW- 1 3 CM* 0: Wall Penetrate* to tha AquHar Bottom
(Slug In) K graval pack » K formation

Qraval Pack Dralnaga

Definition Of Varlablaa:
D : Saturated AquHar Thlckn***
H : Dapth To tha Bottom of tha Qraval Pack mlnua

tha Static Dapth to Watar
L - H - D forCaaae
C : Wall Geometry Factor* - from Bouwar & Rica, Figure 3
re : Inner Radius of tha Wall casing
rw : Radius of tha Gravel Pack
Yo : Water Laval Displacement at time • 0
1 : Arbitrary Time from Recovery vs Time Plot
TI . waier Level Displacement ai uma • i

Determined Value* for Variable*:
D. 12.09 feat
H • 12.99 feat Note*:
L- 12.99 feet L -H-D
C- 2.5 L/rw- 38
B- 0.4
rw • 0.344 feet
re » 0.0833 feet
YO • 0.26 T00I

Yt- 0.012 feet

Calculation*
(1/t)Mn(Yo/Yt)- 0.76894

ln(Re/rw) - 1/1(1. 1/ln(H/rw)+C/( L/rw)]
- 2.70909

K - |(rc're)+0.3'(rWrw-rc*rc)rin(Re/rw)'(1/l)*ln(Yo/Yt))/(2L)
.86 feat/da • 1.6 E-03 cm/sec

' Reference: Bouwer.H and RIce.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifer* With Completely or Partially
Penetrating Wells: Water Re*. Re*. V.I 2. No. 3
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Bouwer and Rice Slug Test Calculations *

Well MW-1 3 Case 5 Well Penetrates to the Aquifer Bottom
(Slug Out) K gravel pack = K formation

No Gravel Pack Drainage
Definition Of Variables:

D : Saturated Aquifer Thickness
H : Depth of Water in tne Well

H = Static Water Elev. - Elev. of Well Bottom
L : Length of Screen Below Water Table

Note: L = H if Water level is Below the Top of the Screen
C : Welt Geometry Factor - from Bouwer & Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time = 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time = t

Determined Values for Variables:
D= 12.99 feet
H= 12.99 feet Notes:
L = 10 feet H = D for this analysis
C = 6.6 rw not used in this analusis
rw= 0.344 feet L7rc= 120
re = 0.083 feet
Yoi 1 feet
t = 1.5 minutes
Yt = 0.045 feet

Calculations
(1/t)*ln(Yo/Yt) = 2.067

ln(Re/rc) = 1/(1.1/ln(H/rc)+C/(L/rc))
= 3.67015

K = (rc*rc*ln(Re/rc)*(1/t)*ln(Yo/Yt))/(2L)
3.76 feet/da = 1 .3 E-03 cm/sec

* Reference: Bouwer.H and Rice.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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Bouwer and Riot Slug Teal Calculation* •

Wall MW- 1 3 Case 6: Wall Penetrates to lha Aqulfar Bottom
(Slug Out) K graval pack » K formation

Qraval Pack Drainage

Definition Of Variables:
0 ' Saturated Aquifer Tnlckness
H : Depth To the Bottom of the Gravel Pack minus

the Static Depth to Water
L • H - D for Case 6
C : Well Geometry Factors • from Bouwer A Rice, Figure 3
re : Inner Radius of the Well casing
rw : Radius of the Gravel Pack
Yo : Water Level Displacement at time • 0
t : Arbitrary Time from Recovery vs Time Plot
Yt : Water Level Displacement at time • t

Determined Values for Variables:
D- 12.99 feet
H- 12.99 feet , Notes:
L- 12.99 feet L -H -D
C- 2.5 L/rw- 38
B- 0.4
rw • 0.344 feet
re • 0.0833 feet
Yo • 0.2 feet
t • 4.8 minutes
Yt- 0.01 feet

Calculations
(1/t)Mn(Yo/Yt)- 0.62411

ln(Re/rw) • 1/[(1. 1/ln(H/rw)+C/(LAw)]
2.70909

K • [(rc'rcJ-fO.SVrw'rw-rc'reJjMntRe/rwJ^IAJ'InlYo/YI^^L)
.78 feet/da • 1.3 E-03 cm/sec

' Reference: Bouwer.H and RIce.R.C, 1976: A Slug Test for Determining Hydraulic
Conductivity of Unconflned Aquifers With Completely or Partially
Penetrating Wells: Water Res. Res. V.12. No. 3
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AppendixD
Ground Water Sampling-Field
Parameters
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GMOUNO WATEM
SREMER-3 -AGOON

mu. OATC »M («*•«
m-i 7/24/M

nnosM

MW-2 7/234*

11/10/M

•W-3 7/244*

itniVM

•W-4 7/224*

11/114*

MW-S 7/2346

tint/M

HW-4 7/234*

lini/M

MW-7 7/234*

[ iini4*

•IW-* 7/224*
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MW-« iini4l

MW-10 11/114*

im-n iini/M
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s^ccinc
M MM) CONDUCT AMCC iimlM

'-S4

7J«
•.•7
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7 54
7 77
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t«s
t -20
t.:i
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7 :7
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C»0
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!«•
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• M
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tr»
(M
•.70

• tl
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tM
««S
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7«l
7*0
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f M
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MJOB) TEMPOIATUlie IPUV
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7.0 INTRODUCTION

This analytical quality assurance report is based upon a review of
analytical data generated for ground water and soil samples and
associated quality control samples collected 9 April 19% through 12 April
19% at the Lubrizol Corporation, Greiner's Lagoon Site located in
Sandusky County, Ohio as part of the Engineering Evaluation/Cost
Analysis (EE/CA) Site Investigation. The analytical methods which were
used in these analyses are summarized and referenced in Attachment 1.
The sample locations, ERM control numbers, laboratory sample
identification numbers, dates of collection, and analyses performed are
presented on Table 1-1. Data summary tables presenting the validated
and/or qualified analytical results are provided in Attachment 2.

The analytical data were reviewed for adherence to the specified analytical
protocols. The reported results for organic and inorganic analyses have
been validated or qualified using general guidance provided by "National
Functional Guidelines for Organic (and Inorganic) Data Review", USEPA,
2/94 (and 2/94).
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Table 1-1 Summary of Sample Data Reviewed
Soil Samples

Sample
Location

GL-SS-SM-1 5'-7'

GL-SS-SM-1 15'-17'

GL-SS-SM-1 15'-17' DUP
(Duplicate of GL-SS-SM-1 15'-17')

GL-SS-SM-1 17'-19'

GL-SS-SM-1 21 '-23'

GL-SS-SM-23'-5'

GL-SS-SM-2 15'-17'

GL-SS-SM-2 17'-19'

GL-SS-SM-2 23'-25'

GL-SS-SM-3 5'-7'

GL-SS-SM-3 15'-17'

GL-SS-SM-3 17'-19'

GL-SS-SM-3 17'-19' DUP
(Duplicate of GL-SS-SM-3 17-19')

GL-SS-SM-3 21 '-23'

GL-SS-SM-45'-7'

GL-SS-SM-4 15'-17'

GL-SS-SM-4 19'-21'

GL-SS-SM-4 21 '-23'

GL-SS-SM-5 5'-7'

GL-SS-SM-5 5'-7' DUP
(Duplicate of GL-SS-SM-5 5'-7')

GL-SS-SM-5 ll'-13'

GL-SS-SM-5 15'-17'

GL-SS-SM-5 20'-22'

Laboratory ID
Number

A6D110129 001

A6D110129002

A6D110129 003

A6D110129004

A6D110129 005

A6D120145 001

A6D120145002

A6D120145 003

A6D120145 004

A6D130117 002

A6D130117003

A6D130117004

A6D130117005

A6D130117006

A6D130117007

A6D130117008

A6D130117009

A6D130117 010

A6D120145 008

A6D120145 009

A6D120145010

A6D120145011

A6D120145012

Date
Sampled

4/9/96

4/9/96

4/9/96

4/9/96

4/9/96

4/10/96

4/10/96

4/10/96

4/10/96

4/11/96

4/11/96

4/11/96

4/11/96

4/11/96

4/11/96

4/11/96

4/11/96

4/11/96

4/10/96

4/10/96

4/10/96

4/10/96

4/10/96

Analyses
Performed

m,[2]
[1M2]

UU2]

[1],[2]

[11. [21

[1U2]

UL M

HI. [2]

[1H2]

[1M2]

[1M2]

[1],[2]

UM2]

[11 [2]

[1],[2]

[1],[2]

111. [2]

HI [2]

HI. [2]

HI. [2]

[1], [2]

[1],[2]

[11 [2]

ANALYSES PERFORMED CODES:

[1] - Target Compound List (TCL) Volatile Organic Compounds
[2] - TCL Semivolatile Organic Compounds
[3]-TCLPesticide/PCBs
[4] - Target Analyte List (TAL) Metals (Total)
[5] - Priority Pollulant List (PPL) Metals
[6] - Toxicity Characteristic Leaching Procedure (TCLP) List Metals



Table 1-1 Summary of Sample Data Reviewed (Continued)
Soil Samples

Sample
Location

GL-SS-SM-6 5 •-'•

GL-SS-SM-6 11 -13

GL-SS-SM-6 15'-ir

GL-SS-SM-6 20'-22'

GL-SS-SSO'-l

GL-SS-SM-7 3'-5

GL-SS-SM-7 r-9'

GL-SS-SM-7 ir-13'

GL-SS-SM-7 ir-13' DUP
(Duplicate of GL-SS-SM-7 ir-13'

GL-SS-SM-7 IS'-IT

GL-ss-SM-8(r-r
CL-SS-SM-83--5-

CL-SS-SM-Sr-*

GL-SS-SM-811--13'

GL-SS-SM-S 15'-ir

GL-SS-SM-9 4'-6'

GL-SS-SM-9 6--S'

GL-SS-SM-9 ir-14'

GL-SS-SM-104--6

GL-SS-SM-106--8-

GL-SS-SM-1012--14-

Laboraton- ID
\"umber

A6D12014301?

A6D120145014

A6D120145015

A6D120145016

A6D120145005

A6D130117014

A6D1301K015

A6D130117016

A6D130117017

)

A6D130ir026

A6D130ir001

A6D130117011

A6D130117012

A6D130117013

A6D130117025

A6D130117020

A6D130ir021

A6D13011?019

A6D130117022

A6D1301 1?023

A6D130117024

Date
Sampled

4/10/%

4/10/96

4. '10/96

4/10/96

4/10/96

4/11/96

4/11/96

4/11/96

4/11/96

4/12/96

4/11/96

4/11/96

4/11/96

4/11/96

4/11/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

Analyses
Pel (mined

HI. [2]

[11.121

HI. [21

HI PI

HI PI. PL [5h[6l

HI PI

[11.P1

HI. PI

HI. PI

HLUl

HI PL [31 [51 [6]

HI PI

[1LP1

HI. PI

[11 PI
[lip]
HI. [21

Him
mm
HI. PI

HI. PI

ANALYSES PERFORMED CODES

[1] - Target Compound List (TCL) Volatile Organic Compounds
(2) - TCL Semivolable Organic Compounds
[3|-TCL Pesticide/PCBs
|4| - Target Analyte List (TAD Metals (Total)
[51 - Pnonry Pollutant List (PPL) Metals
|6| - Toxkaty Characteristic Leaching Procedure (TCLP) List Metals



Table 1-1 Summary of Sample Data Reviewed (Continued)
Soil Samples

Sample
Location

GL-SS-SM-1-t 5'-7'

GL-SS-SM-1-4 15'-17'

GL-SS-SM-1-4 17'-19'

GL-SS-SM-1-4 21 '-23'

GL-SS-SM-5-6 5'-7'

GL-SS-SM-5-6 ll'-13'

GL-SS-SM-5-6 15'-17'

GL-SS-SM-5-6 20'-22'

GL-SS-SM-7-8 3'-5'

GL-SS-SM-7-87'-9'

GL-SS-SM-7-8 15'-17'

GL-SS-SM-9-10 4'-6'

GL-SS-SM-9-10 6'-8'

GL-SS-SM-9-10 12'-14'

Laboratory ID
Number

A6D130117035

A6D130117036

A6D130117034

A6D130117038

A6D130117037

A6D130117033

A6D130117039

A6D130117032

A6D130117031

A6D130117 040

A6D130117030

A6D130117027

A6D130117028

A6D130117029

Date
Sampled

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

4/12/96

Analyses
Performed

PL 15], [6]

[3], [5], [6]

[3], [5], [6]

PL 15], [6]

PL PL [61

PL PL [61

PL [51. [6]

[3], [5], [6]

PL [5], [6]

PL PL 16]

PL PL [6]

PL [5], [6]

PL PL [61
PL PL [61

ANALYSES PERFORMED CODES:

[1] - Target Compound List (TCL) Volatile Organic Compounds
[2] - TCL Semivolatile Organic Compounds
[3]-TCLPesticide/PCBs
[41 - Target Analyte List (TAL) Metals (Total)
[5] - Priority Pollulant List (PPL) Metals
[6J - Toxicity Characteristic Leaching Procedure (TCLP) List Metals



Table 1-1 Summary of Sample Data Reviewed (Continued)
Aqueous Samples

Sample
Location

GL-WS-SM-1

GL-WS-SM-1 DLP
(Duplicate of GL-WS-SM-1 )

GL-WS-SM-1

GL-WS-SM-S

CL-WS-SM-9

GL-WS-ER-101
(Equipment Blank)

GL-WS-TB-201
(Trip Blank)

GL-WS-ER-101
(Equipment Blank)

GL-WS-ER-1Q3
(Equipment Blank)

GL-WS-ER-104
(Equipment Blank)

GL-WS-TB-201
(Trip Blank)

GL-WS-TB-203
(Trip Blank)

GL-WS-TB-204
(Trip Blank)

GL-WS-TB-205
(Trip Blank)

Laboratory ID
Number

A6D110129007

A6D110129008

A6D130117046

A6D130117047

A6D130117044

A6D1 10129 006

A6D110129009

A6D1 20145 006

A6D130117041

A6D130117042

A6D120145007

A6D130117018

A6D130117043

A6D130117045

Date
Sampled

4/9/96

4/9'%

4/ l l /%

4/11/96

4/12/96

4/9/96

4/9/96

4/10/96

4/11/96

4/11/96

4/10/96

4/11/96

4/11/96

4/12/96

Analyses
Performed

Ul. PL PL 14]

HL PL PL M

m.[2M3M5]

HL PL PL PI

UL PL PL [51

H L P L P L M

ID

HLI2LI3LI5L161

UL PL PL [51

UL PL PL [51

Ul

HI

HI

Ul

ANALYSES PERFORMED CODES

[1) - Target Compound List (TCL) Volatile Organic Compounds
(2) - TCL Semivolatile Organic Compounds
[3| - TCL Pesticide/PCBs
(4) - Target Analyte List (TAL) Metals (Total)
(5) - Priority Pollutant List (PPL) Meub
(61 - Tooocity Characteristic Leaching Procedure (TCLP) List Metals



2.0 ORGANIC DATA

The organic analyses of the ground water and soil samples and their
associated field quality control samples were performed by Quanterra
Environmental Services of North Canton, Ohio. The samples were
analyzed for Target Compound List (TCL) volatile organic compounds,
semivolatile organic compounds and/or pesticide/PCBs, as indicated in
Table 1-1. All sample analyses were performed according to the protocols
specified in "Test Methods for Evaluating Solid Waste", SW-846, Third
Edition, November 1986, updated July 1992. The methods used for these
analyses are summarized and referenced in Attachment 1.

The findings offered in this report are based on a review of data generated
according to a full data deliverables format for all samples. The following
deliverables were evaluated for conformance with criteria: chain of
custody documentation, holding times, laboratory method, equipment
rinsate, and travel blank analysis results, surrogate compound recoveries,
matrix spike compound recoveries and reproducibility, field duplicate
analysis results, bromofluorobenzene (BFB) and decafluoro-
triphenylphosphine (DFTPP) mass tuning results, initial and continuing
calibration summaries, and internal standard performance summaries.

The organic analyses were performed acceptably, but require qualifying
statements. It is recommended that the reported analytical results be used
only with the qualifying statements provided below. Any aspects of the
data which are not discussed in this report should be considered
qualitatively and quantitatively valid, as reported, based on the
deliverables reviewed. Data summary tables presenting the validated and
qualified results are provided in Attachment 2.

2.1 ORGANIC DATA QUALIFIERS

2.1.1 Soil Organic Data Qualifiers

• The positive results reported for volatile and semivolatile organic
compounds in the samples listed below are considered qualitatively
invalid due to the levels at which these compounds were present in
the associated laboratory method, equipment rinsate, and/or travel
blanks. USEPA protocol requires positive sample results for common
laboratory contaminants, such as acetone, methylene chloride, and
bis(2-ethylhexyl)phthalate, that are less than or equal to ten times the
level found in associated blanks, to be considered qualitatively
invalid. USEPA protocol also requires that positive results for
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uncommon laboratory' contaminants, such as 4-methyl-2-pentanone,
toluene, and phenol, that are less than or equal to five times the level
found in associated blanks, to also be considered qualitatively invalid.
This has been indicated by placing "B" qualifiers next to the reported
quantitative results for these compounds on the data summary tables.

Compounds Qualitatively Invalid Sample Results

Acetone GL-SS-SM-1 5'-7". GL-SS-SM-1 IS'-IT.
GL-SS-SM-1 IS'-IT* DUP, GL-SS-SM-1 ITM^,

GL-SS-SM-2 3'-5'. GL-SS-SM-2 15'-17",
GL-SS-SM-2 17--19', GL-SS-SM-3 5'-T. GL-SS-SM-315'-17".

GL-SS-SM-3 17-19", GL-SS-SM-317M9- DUP.
GL-SS-SM-l 5-7-. GL-SS-SM-4 19'-21', GL-SS-SM-5 5'-T.

GL-SS-SM-5 5'-T DUP. GL-SS-SM-6 5'-T,
GL-SS-SM-7 3'-5', GL-SS-SM-7 ir-13" DUP.

GL-SS-SM-8 3-5', GL-SS-SM-S T-91. GL-SS-SM-8 ll'-U.
GL-SS-SSO--1',

Methylene Chlonde GL-SS-SM-4 21 '-23', GL-SS-SM-6 IS'-IT",
GL-SS-SM-6 20--22-

4-Mrthyl-2-pentanone GL-SS-SM-3 21 '-231, GL-SS-SM-1 IS'-IT.
GL-SS-SM-7 ir-13'

bis(2-Ethylhexyl)phthalate GL-SS-SM-5 20'-22'

Phenol GL-SS-SM-4 S'-T. GL-SS-SM-419*-21', GL-SS-SM-8 T-V

• The samples listed on Table 2-1 were analyzed for volatile organic
compounds, semivolatile organic compounds, and/or pesticide/PCB
compounds at initial dilutions and/or according to medium-level
sample preparation protocols because of suspected high levels of
these compounds in the samples. The initial dilutions/medium-level
protocols were required to prevent saturation of the instrument and
to allow quantitation of the compounds within the linear range of the
calibration curve. However, higher quantitation limits have resulted
for specific volatile organic compounds, semivolatile organic
compounds and/or pesticide/PCB compounds which were not
detected in these samples. This should be noted when assessing these
samples for the qualitative absence of specific volatile, semivolatile,
and pesticide/PCB organic compounds.

• The soil samples presented below were re-analyzed at a dilutions
and/or following medium level sample preparation protocols for
volatile organic compounds or semivolatile organic compounds
because the concentrations of target compounds detected in the initial
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analyses exceeded the linear range of the instrument. The
dilutions/medium level protocols were required to prevent
saturation of the instrument and to allow quantitation of these
compounds within the linear range of the calibration curve. Positive
results for these compounds in these samples have been reported
from the diluted analyses. All other results and quantitation limits for
these samples have been reported from the initial analyses.

Sample Compounds Fraction Dilution Factor

GL-SS-SM-1 21'-23'

GL-SS-SM-6 15'-17'

GL-SS-SM-7 ll'-13'

Acetone,
4-Methyl-2-pentanone

Acetone

Acetone

GL-SS-SM-715'-17' Phenol,
Bis(2-ethylhexyl)phthalate

GL-SS-SM-8 ll'-13' Phenol,
Bis(2-ethylhexyl)phthalate

GL-SS-SM-815'-17' Bis(2-ethylhexyl)phthalate

VOAs

VOAs

VOAs

SVGAs

SVGAs

SVGAs

IX
(Medium

Level)

IX
(Medium

Level)

IX
(Medium

Level)

2X

20X

2X

The positive results for acetone and 4-methyl-2-pentanone in the
samples listed below should be considered quantitative estimates.
Poor relative response factor (RRF) precision (>25% difference)
between the initial calibration average response factor (RF) and the
continuing calibration RRF associated with these samples was
observed for these compounds. Poor continuing calibration RRF
precision indicates a lack of instrument stability for these compounds
in associated samples. The positive results for acetone and
4-methyl-2-pentanone in these samples should be considered
quantitative estimates. This has been indicated by placing "J"
qualifiers next to the positive results for these compounds in these
samples on the data summary table.
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Compounds Samples Affected

Acetone GL-SS-SM-1 21 23 . GL-SS-SM-2 23'-25'.
GL-SS-SM-5 IS'-IT-

4-Memyl-2-Pentanone GL-SS-SM-1 1T-19', GL-SS-SM-1 S'-7.
GL-SS-SM-1 15'-17. GL-SS-SM-1 15'-ir DUP,

GL-SS-SM-2 3'-5'. GL-SS-SM-2 IS'-IT*.
GL-SS-SM-3 17'-19'. GL-SS-SM-31T-19' DUP.

GL-SS-SM-5 5'-7 DUP. GL-SS-SM-7 3'-5'.
GL-SS-SM-S O'-l', GL-SS-SM-S T-V. GL-SS-SM-S 1V-13'

The positive results and/or quantitation Limits for acid-extractable
semivolatile organic compounds in sample GL-SS-SM-3 5'-7' should
be considered biased low quantitative estimates and may be higher
than reported. Low and/or no recovery was obtained for the acid-
extractable surrogate compounds, 2-fluorophenol and
2,4,6-tribromophenol for this sample. The low recoveries may be the
result of extraction inefficiencies and/or matrix interferences present
in this sample. Therefore, positive results and/or quantitation limits
for acid-extractable semivolarile organic compounds in this sample
should be considered biased low quantitative estimates. The sample
was re-extracted and re-analvzed with similar results to confirm a.*

matrix effect. The positive results and/or quantitation limits for acid-
extractable semivolatile organic compounds in this sample have been
marked with "J" qualifiers on the data summary tables to indicate
they are quantitative estimates. The elevated quantitation limits
should be noted when assessing this sample for the qualitative
absence of acid-extractable semivolatile organic compounds

The surrogate recoveries for the volatile organic compound analysis
of soil samples GL-SS-SM-5 5'-7' DUP, and GL-SS-SM-8 3'-5' could
not be evaluated due to necessary sample dilutions. The dilutions
were required because high levels of target and/or non-target
compounds present in the sample prevented the identification and
quantification of specific volatile organic compounds within the
instrument's linear range. However, these dilutions have resulted in
no and/or low surrogate recoveries. Therefore, ERM was not able to
evaluate the volatile organic analysis data for these samples based on
surrogate recoveries. This should be noted when assessing these
samples for volatile organic compounds.

The surrogate recoveries for the semivolatile organic compound
analysis of soil samples GL-SS-SM-1 5'-7' DUP, GL-SS-SM-1 15'-17'
DUP, GL-SS-SM-2 3'-5', GL-SS-SM-5 5'-7', GL-SS-SM-5 5'-7' DUP,
GL-SS-SM-5 ir-13', GL-SS-SM-6 5'-7', GL-SS-SM-6 ll'-13'.
GL-SS-SS O'-l', GL-SS-SM-4 19'-21', GL-SS-SM-8 3'-5",
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GL-SS-SM-7 3'-5', GL-SS-SM-7'-9', GL-SS-SM-8 O'-l',
GL-SS-SM-3 15'-17', GL-SS-SM-3 17'-19', GL-SS-SM-17'-19' DUP,
GL-SS-SM-4 5'-7', and GL-SS-SM-8 7'-9' could not be evaluated due to
necessary sample dilutions. The dilutions were required because
high levels of target and/or non-target compounds present in the
sample prevented the identification and quantification of specific
semivolatile organic compounds within the instrument's linear range.
However, these dilutions have resulted in no and/or low surrogate
recoveries. Therefore, ERM was not able to evaluate the semivolatile
organic analysis data for these samples based on surrogate recoveries.
This should be noted when assessing these samples for semivolatile
organic compounds.

• The surrogate recoveries for the pesticide/PCB compound analysis of
soil samples GL-SS-SM-1-4 15''-17', GL-SS-SM-5-6 5'-7',
GL-SS-SM-7-8 3'-5', GL-SS-SM-7-8 7'-9', and GL-SS-SM-8 O'-l' could
not be evaluated due to necessary sample dilutions. The dilutions
were required because high levels of target and/or non-target
compounds present in the sample prevented the adequate resolution
and identification of specific pesticide/PCB compounds. However,
these dilutions have resulted in no and/or low surrogate recoveries.
Therefore, ERM was not able to evaluate the pesticide/PCB analysis
data for these samples based on surrogate recoveries. This should be
noted when assessing these samples for pesticide/PCB compounds.

• Sample GL-SS-SM-115'-17' and its blind duplicate sample,
GL-SS-SM-115'-17' DUP were submitted to the laboratory to evaluate
sampling and analytical precision for those compounds determined to
be confidently detected. All compounds met ERM's blind duplicate
precision criteria of 30% relative percent difference (RPD) for volatile
organic compounds and 40% RPD for semivolatile organic
compounds. The RPD was not calculated for the compounds that
were detected in one sample at a concentrations less than the
quantitation limit but were not detected in the other sample.

• Sample GL-SS-SM-5 5'-7' and its blind duplicate sample,
GL-SS-SM-5 5'-7' DUP were submitted to the laboratory to evaluate
sampling and analytical precision for those compounds determined to
be confidently detected. All compounds met ERM's blind duplicate
precision criteria of 30% relative percent difference (RPD) for volatile
organic compounds and 40% RPD for semivolatile organic
compounds with the exception of volatile organic compounds,
ethylbenzene, 4-methyl-2-pentanone, toluene, and xylenes and the
semivolatile organic compound, 2-methylnaphthalene. The RPD was
not calculated for the compounds that were detected in one sample at
a concentrations less than the quantitation limit but were not detected
in the other sample.
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The lack of precision for ethylbenzene, 4-methyl-2-pentanone,
toluene, xylenes(total), and 2-methylnaphthalene may be due to the
heterogeneity of the duplicate samples. This lack of precision is
anticipated, however, as the results approach the limit of detection.
The positive results for these compounds should be considered
quantitative estimates. This has been indicated by placing T
qualifier next to the positive results for these compounds in these
samples on the data summary tables.

• Sample GL-SS-SM-711'-13' and its blind duplicate sample,
GL-SS-SM-7 11'-13' DUP were submitted to the laboratory to evaluate
sampling and analytical precision for those compounds determined to
be confidently detected. All compounds met ERM's blind duplicate
precision criteria of 30% relative percent difference (RPD) for volatile
organic compounds and 40% RPD for semivolatile organic
compounds with the exception of volatile organic compounds,
acetone and 4-methyl-2-pentanone and the semivolatile organic
compound, phenol. The RPD was not calculated for the compounds
that were detected in one sample at a concentrations less than the
quantitation limit but were not detected in the other sample.

The lack of precision for acetone, 4-methyl-2-pentanone, and phenol
may be due to the heterogeneity of the duplicate samples. This lack
of precision is anticipated, however, as the results approach the limit
of detection. The positive results for these compounds should be
considered quantitative estimates. This has been indicated by placing
a "J" qualifier next to the reported positive results on the data
summary tables.

• Sample GL-SS-SM-3 IT-19' and its blind duplicate sample,
GL-SS-SM-3 17'-19' DUP were submitted to the laboratory to evaluate
sampling and analytical precision for those compounds determined to
be confidently detected. All compounds met ERM's blind duplicate
precision criteria of 30% relative percent difference (RPD) for volatile
organic compounds and 40% RPD for semivolatile organic
compounds with the exception of volatile organic compounds,
benzene, ethylbenzene, and xylenes and the semivolatile organic
compound, bis(2-ethylhexyl)phthalate. The RPD was not calculated
for the compounds that were detected in one sample at a
concentrations less than the quantitation limit but were not detected
in the other sample.

The lack of precision for benzene, ethylbenzene, xylenes and
bis(2-ethylhexyl)phthalate may be due to the heterogeneity of the
duplicate samples. This lack of precision is anticipated, however, as
the results approach the limit of detection. The positive results for
these compounds should be considered quantitative estimates. This
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has been indicated by placing a "J" qualifier next to the reported
positive results on the data summary tables.

2.1.2 Ground Water Organic Data Qualifiers

• The positive results reported for the volatile organic compounds,
acetone in sample GL-WS-SM-9 and toluene in samples GL-WS-SM-1
and GL-WS-SM-1 DUP are considered qualitatively invalid due to the
levels at which these compounds were present in the associated
laboratory method, equipment rinsate, and/or travel blanks. USEPA
protocol requires positive sample results for common laboratory
contaminants, such as acetone, that are less than or equal to ten times
the level found in associated blanks, to be considered qualitatively
invalid. USEPA protocol also requires that positive results for
uncommon laboratory contaminants, such as toluene that are less
than or equal to five times the level found in associated blanks, to also
be considered qualitatively invalid. This has been indicated by
placing "B" qualifiers next to the reported quantitative results for
these compounds in these samples on the data summary tables.

• The surrogate recoveries for the semivolatile organic compound
analysis in ground water samples GL-WS-SM-1, GL-WS-SM-1 DUP,
GL-WS-SM-4, GL-WS-SM-8, GL-WS-SM-9 could not be evaluated due
to necessary sample dilutions. The dilutions were required because
high levels of target and/or non-target compounds present in the
sample prevented the identification of and quantitation of specific
semivolatile organic compounds within the linear calibration range of
the instrument. However, these dilutions have resulted in poor
recoveries. Therefore, ERM was not able to evaluate the semivolatile
organic compound analysis data for these samples based on surrogate
recoveries. This should be noted when assessing the these samples
for semivolatile organic compounds.

• The ground water samples listed on Page 9 were analyzed for volatile
and semivolatile organic compounds and pesticide/PCB compounds
at initial dilutions because of suspected high levels of target and non-
target compounds. The initial dilutions were required to prevent
saturation of the instrument, to improve chromatographic resolution,
and to allow the quantitation of the compounds within the linear
range of the calibration curve. However, higher quantitation limits
have resulted for specific target compounds which were not detected
in these samples. These higher quantitation limits should be noted
when assessing these samples for the qualitative absence of specific
volatile and semivolatile organic compounds and pesticide/PCB
compounds in these ground water samples.
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Sample Fraction Dilution Factor

GL-WS-SM-1 VOAs 1000X
SVGAs 1180X

Pesticide/PCBs 1190X

GL-WS-SM-1 DLT \'OAs 500X
5\'OAs 980X

Pesticide/PCBs 1190X

GL-WS-SM-4 VOAs 830X
SVOAs 50X

Pesbade/PCBs 530X

GL-WS-SM-8 VOAs 1250X
SVGAs 8000X

Pesticide/PCBs 5620X

GL-WS-SM-9 SVGAs 20X
Pesbade/PCBs 130X

The surrogate recoveries for the pesricide/PCB compound analysis of
samples GL-WS-SM-1, GL-WS-SM-1 DUP, GL-WS-SM-4,
GL-WS-SM-8, and GL-WS-SM-9 could not be evaluated due to
necessary sample dilutions. The dilutions were required because
high levels of target and/or non-target compounds present in the
sample prevented the adequate resolution and identification of
specific semivolatile organic compounds. However, these dilutions
have resulted in poor recoveries. Therefore, ERM was not able to
evaluate the pesticide/PCB compound analysis data for these
samples based on surrogate recoveries. This should be noted when
assessing the these samples for pesticide/PCB compound.

Sample GL-WS-SM-1 and its blind duplicate sample,
GL-WS-SM-1 DUP were submitted to the laboratory to evaluate
sampling and analytical precision for those compounds determined to
be confidently detected. All compounds met ERM's blind duplicate
precision criteria of 20% relative percent difference (RPD) for volatile
organic compounds and 25% RPD for semivolatile and pesticide/PCB
compounds. The RPD was not calculated for the compounds that
were detected in one sample at a concentrations less than the
quantitation limit but were not detected in the other sample.
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Table 2-1 Samples Analyzed at Initial Dilutions and/or as Medium Level Samples

Sample

GL-SS-SM-1 5'-7'

GL-SS-SM-1 15'-17'

GL-SS-SM-1 15'-17' DUP

GL-SS-SM-1 17'-19'

GL-SS-SM-1 21'-23'

GL-SS-SM-1-4 5'-7'

GL-SS-SM-1-4 15'-17'

GL-SS-SM-1-4 17'-19'

GL-SS-SM-1-4 21'-23'

GL-SS-SM-2 3'-5'

GL-SS-SM-2 15'-17'

GL-SS-SM-2 17'-19'

GL-SS-SM-2 23'-25'

GL-SS-SM-3 5'-7'

GL-SS-SM-3 15'-17'

GL-SS-SM-3 17'-19'

FracHon

VOAs
SVGAs

VOAs
SVGAs

VOAs
SVGAs

VOAs

VOAs

Pest/PCBs

Pest/PCBs

Pest/PCBs

Pest/PCBs

VOAs

SVGAs

VOAs

SVOAs

VOAs

SVOAs

VOAs

VOAs

SVOAs

VOAs

SVOAs

VOAs

SVOAs

Dilution Factor

IX (Medium Level)
10X

IX (Medium Level)
4X

IX (Medium Level)
10X

IX (Medium Level)

10X

10X

200X

10X

5X

IX (Medium Level)

200X

IX (Medium Level)

2.5X

2.9X (Medium Level)

4X

IX (Medium Level)

IX (Medium Level)

2X

5X (Medium Level)

120X

5X (Medium Level)

40X



Table 2-1 Sample sAnalyzed at Initial Dilutions and/or as Medium Level Samples
(Continued)

Sample

GL-SS-SM-3 17--19' DLT

GL-SS-SM-t 5 -7

GL-SS-SM-4 15'-ir

GL-SS-SM-I 19'-2r

GL-SS-SM-4 21 '-23'

GL-SS-SM-5 5'-7-

GL-SS-SM-5 5--T DUP

GL-SS-SM-5 1T-13'

GL-SS-SM-5 15'-ir

GL-SS-SM-5 20--22-

GL-SS-SM-5-6 5'-r

GL-SS-SM-S-^ll'-iy

GL-SS-SM-5-« 15'-17-

GL-SS-SM-5-6 20--22'

GL-SS-SM-6 S--7-

GL-SS-SM-6ir-13'

Fraction

VOAs

SVGAs

VOAs

SVGAs

VOAs

SVGAs

VOAs

SVGAs

VOAs

VOAs

SVGAs

VOAs

SVGAs

VOAs

SVGAs

VOAs

VOAs

Pest/PCBs

Pest/PCBs

Pest/PCBs

Pest/PCBs

VOAs

SVOAs

VOAs

SVOAs

Dilution Factor

IX (Medium Level)

25X

10X (Medium Level)

600X

IX (Medium Level)

4X

IX (Medium Level)

5X

2X

5X (Medium Level)

80X

20X (Medium Level)

200X

33X (Medium Level)

33X

IX (Medium Level)

5X

200X

10X

10X

5X

IX (Medium Level)

33X

IX (Medium Level)

33X



Table 2-1 Sample sAnalyzed at Initial Dilutions and/or as Medium Level Samples
(Continued)

Sample

GL-SS-SM-6 15'-17'

GL-SS-SM-6 20'-22'

GL-SS-SM-7 3'-5'

GL-SS-SM-7 7'-9'

GL-SS-SM-7 ll'-13'DUP

GL-SS-SM-7 ll'-13'

GL-SS-SM-7 15'-17'

GL-SS-SM-7-8 3'-5'

GL-SS-SM-7-8 7'-9'

GL-SS-SM-7-8 15'-17'

GL-SS-SM-8 O'-l'

GL-SS-SM-8 3'-5'

GL-SS-SM-8 7'-9'

GL-SS-SM-8 11 '-13'

GL-SS-SM-8 15'-17'

GL-SS-SM-9-10 6'-8'

GL-SS-SM-9-10 12'-14'

GL-SS-SSO'-l'

Frachon

VOAs
SVGAs

VOAs

VOAs

SVOAs

VOAs
SVOAs

SVOAs

VOAs

VOAs

Pest/PCBs

Pest/PCBs

Pest/PCBs

VOAs

SVOAs

Pest/PCBs

VOAs

SVOAs

VOAs

SVOAs

VOAs

VOAs

Pest/PCBs

Pest/PCBs

VOAs

SVOAs

Pesticide/PCBs

Dilution Factor

10X

4X

10X

2X (Medium Level)

400X

IX (Medium Level)
20X

2X

10X

3.3X

200X

200X

10X

20X (Medium Level)

1400X

1000X

20X (Medium Level)

1000X

5X (Medium Level)

1000X

2X (Medium Level)

. 1.7X

10X

5X

1.7X (Medium Level)

400X

1000X



3.0 INORGANIC DATA

The inorganic analyses of the ground water and soil samples and their
associated field quality control samples were performed by Quanterra
Environmental Services of North Canton, Ohio. These samples were
analyzed for Target Analyte List (TAL) metals or Priority Pollutant List
(PPL) metals. In addition, several samples were taken through the
Toxicity Characteristic Leaching Procedure (TCLP) and the resulting
leachate was analyzed for TCLP List metals, as indicated in Table 1-1. The
leaching procedure and all sample analyses were performed according to
the protocols specified in 'Test Methods for Evaluating Solid Waste", SW-
846, Third Edition, November 1986, updated July 1992. The methods used
for these analyses are summarized and referenced in Attachment 1.

The findings in this report are based on a review of the data generated
according to a full data deliverables format. The following deliverables
were evaluated for confonr.ance with criteria: chain of custody
documentation, holding times, laboratory method blank results, matrix
spike recoveries, laboratory and field duplicate analysis results, detection
limits/sensitivity, initial and continuing calibrations, laboratory control
sample results. Inductively Coupled Plasma (ICP) Emission Spectroscopy,
interference check sample results, ICP serial dilution results. Graphite
Furnace Atomic Absorption (GFAA) Spectroscopy post-digestion spike
recoveries, and standard addition results.

The inorganic analyses were performed acceptably, but require qualifying
statements. It is recommended that the analytical results by used only
with the qualifying statements presented below. Any aspects of the data
which are not discussed in this report should be considered qualitatively
and quantitatively valid, as reported, based on the deliverables reviewed.
Data summary tables presenting the validated and qualified results are
provided in Attachment 2.

3.1 INORGANIC DATA QUALIFIERS

3.1.1 Soil Inorganic Data Qualifiers

• The positive results and/or detection limits reported for selenium
in samples, GL-SS-SM-1-4 5'-7, GL-SS-SM-1-4 15'-17,
GL-SS-SM-1-4 17-19', GL-SS-SM-5-6 5'-7, GL-SS-SM-5-6 11-13',
GL-SS-SM-5-6 20--221, GL-SS-SM-7-8 3'-5', GL-SS-SM-7-8 7-9',
GL-SS-SM-7-8 15'-17, GL-SS-SM-9-10 6'-8', and GL-SS-SM-9-10 1Z-141

should be considered biased low quantitative estimates due to

10



negative results reported in laboratory blanks. The negative blanks
indicate the probability of underestimation of the analyte
concentration by the instrument. The positive results and/or
detection limits for selenium have been marked with "J" qualifiers on
the data summary tables to indicate that they are biased low
quantitative estimates. The possibility of elevated detection limits
should be noted when assessing the data for the qualitative absence of
selenium in these samples.

The positive result for selenium in the soil sample GL-SS-SS O'-l'
should be considered a biased low quantitative estimate and may be
higher than reported. The GFAA post-digestion spike recovery for
selenium in this sample was below the established quality control
(QC) limit. The positive result has been qualified by placing a "J"
qualifier next to the reported quantitative results.

The positive results and/or detection limits reported for antimony,
beryllium, copper, lead, nickel, selenium, thallium, and zinc in the
samples listed on page 12 should be considered biased low
quantitative estimates and may be higher than reported. The
associated matrix spike recoveries were below the established quality
control (QC) limit for these analytes. The low recoveries indicate the
presence of matrix interferences in samples of a similar matrix. This
has been indicated by placing "J" qualifiers next to the positive results
and/or detection limits for these analytes on the data summary tables
for these samples. The possibility of elevated detection limits should
be noted when assessing the data for the qualitative absence of
antimony, beryllium, copper, lead, nickel, selenium, thallium, and
zinc in these samples.

ERM, INC. 11 LUBRIZOLCORPORATIOV-09928.00.01-6/12/%



AnaJyte Samples Affected

Anhmonv GL-SS-SM-1 -1 5 -7, GL-SS-SM-1-4 15-17, GL-SS-SM-1-4 17-19',
GL-SS-SM-1-1 21 -23 , GL-SS-SM-5-6 5'-7. GL-SS-SM-5-6 ll'-13',
GL-SS-SM-5-6 1? -17. GL-SS-SM-5-6 2ff-22\ GL-SS-SM-7-S 3'-5',

GL-SS-SM-7-S 7-9 , GL-SS-SM-7-8 15"-17. GL-SS-SM-8 O'-l',
GL-SS-SM-9-10 4 -6', GL-SS-SM-9-10 6-8". GL-SS-SM-9-10 12'-14'

Ben-Ilium GL-SS-SM-1-4 5 -7. GL-SS-SM-1-4 13-17, GL-SS-SM-1-4 17-19',
GL-SS-SM-1-l 21-23'. GL-SSSM-5-6 5-7,GL-SS-SM-5-6 ll'-13',
GL-SS-SM-5-6 15-17, GL-SS-SM-5-6 2ff-2Z, GL-SS-SM-7-8 3'-5',

GL-SS-SM-7-S 7-9, GL-SS-SM-7-8 15'-17, GL-SS-SM-8 ff-1',
GL-SS-SM-9-10 4'-6, GL-SS-SM-9-10 fr-S1. GL-SS-SM-9-10 12'-14'

Copper GL-SS-SM-1-4 5-7, GL-SS-SM-1-4 15'-17, GL-SS-SM-H 17-19',
GL-SS-SM-1-4 21'-23, GL-SS-SM-5-6 5'-7, GL-SS-SM-5-6 ll'-13',
GL-SS-SM-5-6 15'-17, GL-SS-SM-5-6 2£T-22'. GL-SS-SM-7-8 3'-5',

GL-SS-5M-7-8 7-9, GL-SS-SM-7-« 15"-17, GL-SS-SM-8 ff-V.
GL-SS-SM-9-10 4 -6. GL-SS-SM-9-10 6'-8', GL-SS-SM-9-1012'-14'

Lead GL-SS-SM-1-4 5-7, GL-SS-SM-1-4 1J-17, GL-SS-SM-1-* 17-19',
GL-SS-SM-1-4 21-23', GL-SS-SM-5-6 5"-7, GL-SS-SM-5-611-13',
GL-SS-SM-5-6 15-17, GL-SS-SM-5-6 20--22', GL-SS-SM-7-8 3'-5',

GL-SS-SM-7-S 7-9, GL-SS-SM-7-« 15--17, GL-SS-SM-8 O'-l',
GL-SS-SM-9-10 4 -6, GL-SS-SM-9-10 fr-ff, GL-SS-SM-9-1012'-14'

Nickri GL-SS-SM-1-4 5-7, GL-SS-SM-1-t \5-lT. GL-SS-SM-1-417-19',
GL-SS-SM-1-4 21'-23', GL-SS-SM-5-65-7.GL-SS-SM-5-61V-131,
GL-SS-SM-5-6 15'-17, GL-SS-SM-5-6 20--22', GL-SS-SM-7-8 J-5',

GL-SS-SM-7-8 7-9', GL-SS-SM-7-8 iy-17, GL-SS-SM-8 O'-l',
GL-SS-SM-9-10 4 -6, GL-SS-SM-9-10 6'-8-. GL-SS-SM-9-1012-14'

Selenium GL-SS-SM-1-4 21'-2J, GL-SS-SM-5^ 15-lT,
GL-SS-SM-8 O'-l', GL-SS-SM-9-10 4'-6'

Thallium GL-SS-SM-1-4 5-7, GL-SS-SM-1-4 1F-17, GL-SS-SM-1-4 17-19',
GL-SS-SM-1-4 21 -23, GL-SS-SM-5-6 s-T. GL-SS-SM-5-61V-13',
GL-SS-SM-5^ 15-17, GL-SS-SM-5^ 20--22', GL-SS-SM-7-8 3'-5',

GL-SS-SM-7-* 7-9, GL-SS-SM-7-815'-17. GL-SS-SM-8 ff-V,
GL-SS-SM-9-10 4 -6. GL-SS-SM-9-10 fr-ff, GL-SS-SM-9-1012'-14'

Zinc GL-SS-SM-1-4 5-7, GL-SS-SM-1-4 15--17. GL-SS-SM-1-4 17-19',
GL-SS-SM-1-4 21 -23, GL-SS-SM-5-6 5'-7, GL-SS-SM-5-6 ll'-13'.
GL-SS-SM-5-6 15-17, GL-SS-SM-5^2ff-22',GL-SS-SM-7-83-5',

GL-SS-SM-7-8 7-9, GL-SS-SM-7-8 15'-17. GL-SS-SM-8 O'-V,
GL-SS-SM-9-10 4 -6. GL-SS-SM-9-10 fr-ff, GL-SS-SM-9-10 12'-14'

3.1.2 Ground Water Inorganic Data Qualifiers

• The detection limits reported for selenium in samples GL-WS-SM-4,
GL-WS-SM-8, and GL-WS-SM-9 should be considered biased low
quantitative estimates and may be higher than reported. The GFAA
post digestion spike recoveries were below the established quality
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control (QC) limit for this analyte in these samples. The low
recoveries indicate the presence of matrix interferences in these
samples. This has been indicated by placing "J" qualifiers next to the
detection limits for selenium on the data summary tables for these
samples. The possibility of elevated detection limits should be noted
when assessing the data for the qualitative absence of selenium in
these samples.

The reported positive results and/or detection limits for copper in the
samples GL-WS-SM-1 and GL-WS-SM-1 DUP should be considered
biased high quantitative estimates and may be higher than reported.
The associated matrix spike recoveries were above the established
quality control (QC) limit for this analyte. The high recoveries
indicate the presence of matrix interferences in samples of a similar
matrix. This has been indicated by placing "J" qualifiers next to the
positive results and/or detection limits for copper on the data
summary tables.

The reported positive results and/or detection limits for antimony,
arsenic, beryllium, cadmium, cobalt, mercury, nickel, selenium,
thallium, and vanadium in samples GL-WS-SM-1, and
GL-SW-SM-1 DUP should be considered biased high quantitative
estimates and may be higher than reported. The associated matrix
spike recoveries were above the established quality control (QC) limit
for these analytes. The high recoveries indicate the presence of matrix
interferences in samples of a similar matrix. This has been indicated
by placing "J" qualifiers next to the positive results and/or detection
limits for antimony, arsenic, beryllium, cadmium, cobalt, mercury,
nickel, selenium, thallium, and vanadium on the data summary
tables.

Sample GL-WS-SM-1 and its blind duplicate sample,
GL-WS-SM-1 DUP were submitted to the laboratory to evaluate
sampling and analytical precision for those compounds determined to
be confidently detected. All compounds met ERM's blind duplicate
precision criteria of 25% relative percent difference (RPD) for metals.
The RPD was not calculated for the compounds that were detected in
one sample but were not detected in the other sample.
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4.0 SUMMARY

The organic and inorganic analyses were performed acceptably, but
required a few qualifying statements. This analytical quality assurance
report has identified the aspects of the data which required qualification.
A support documentation package has been prepared for this quality
assurance review and is located with the Lubrizol Corporation project file.

14
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ATTACHMENT1 METHODOLOGY SUMMARY AND METHOD REFERENCES

METHODOLOGY SUMMARY

Analysis for Volatile Organic Compounds by GCIMS

The samples were analyzed for volatile organic compounds by adding 5
milliliter (mL) water or 5 gram aliquots to 5 mL reagent water containing
surrogate compounds and internal standards and purging the mixture
with helium at ambient temperature. The volatile compounds were
transferred from the aqueous phase to the vapor phase and trapped onto a
sorbent column. After purging, the column was heated and back-flushed
to desorb the compounds onto a gas chromatographic column. The gas
chromatograph was temperature programmed to separate the sample
components, which were then detected by a mass spectrometer. The
target compounds were qualitatively identified and quantitated through
calibration with standards.

Analysis for Semivolatile Organic Compounds by GO MS

Aqueous sample aliquots are acidified to pH 2 and extracted with 1:1
methylene chloride using a continuous liquid-liquid extractor. Thirty
grams of soil sample are extracted with 1:1 methylene chloride using a
sonicator. The methylene chloride extract is dried and concentrated to a
final volume of 1 ml. The extract is decanted and filtered. The extract is
then analyzed by first separating the extract components using a gas
chromatographic column and then detecting them with a mass
spectrometer for qualitative and quantitative evaluation.

Analysis for Pesticides/PCBs

Thirty grams (wet weight) of the soil or 1,000 mL of water sample are
extracted with 1:1 methylene chloride and acetone by sonic disruption.
The extract is decanted and filtered. The extraction is repeated two or
more times, decanting after each sonication. The extract is then
concentrated and analyzed by first separating the extract components
using a gas chromatographic column and then detecting them with an
electron capture detector (ECD).

Florisil cleanup is performed on the chromatographic column prior to the
sample analysis.
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Analysis for ICP Metals

Prior to analysis, 100- milliliter or one gram sample aliquots were digested
with nitric and hydrochloric acids for aqueous analysis. The solution
resulting from the metals digestion was analyzed by Inductively Coupled
Plasma (ICP) Emission Spectroscopy.

Analysis for Antimony, Arsenic, Selenium, and Lead

One hundred- milliliter sample or one gram sample aliquots were
digested with nitric and hydrogen peroxide for aqueous analysis. The
resulting solutions were analyzed by graphite furnace atomic absorption
(GFAA).

Analysis for Mercury

Aqueous and solid samples analyzed for mercury were oxidized with
potassium permanganate. Mercury was reduced to its elemental form and
aerated from solution in a closed system. Mercury was then determined
with a cold vapor atomic absorption spectrophotometer.

Analysis for TCLP Inorganics (ICP and Cold Vapor AA)

The leachate samples were extracted according to USEPA SW-846-1311.
This procedure requires extraction using one of two fluids based on the
alkalinity of the sample. The sample is then extracted for 18 hours in a
rotary agitation device at room temperature and filtered through a 0.6 to
0.8 um glass fiber filter. The resulting leachate is analyzed as an aqueous
sample. Inductively coupled plasma (ICP) atomic emission by USEPA
Method SW-846-6010 was used for the analysis of the TCLP extracts for
the following analytes: arsenic, barium, cadmium, chromium, lead,
selenium and silver. The TCLP extracts were analyzed for mercury using
USEPA Method SW-846-7470 (cold vapor atomic absorption
spectrometry). TCLP metals were performed using Method 6010, and
TCLP mercury by Method 7470.
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METHOD REFERENCES

Analysis References

Volatile Organic Compounds Test Methods for Evaluating Solid Wastes, SW-846.
3rd Edition. (USEPA 1986), Method 8240A.

Semivolatile Organic Compounds Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition. (USEPA 1986), Method 8270A.

Organochlonne Pesticide / PCBs Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1986), Method 8080.

TCL and PPL Metals Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition. (USEPA 1986, updated July 1992),

Methods 6010A, 7060,7071,7421,7470,7740, and 7841.

TCLP extraction. TCLP analysis Test Methods for the Evaluation of Solid Wastes, USEPA SW-846,
Methods 6010,7060.7470
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Attachment 2
Data Summary Tables



Ttrgvl Compound Utl V 4lt Offinlc Compound)
Soil Analytic*! RMvIt*

Tht Lubriiol Corpertllon
Crtlntr** U|oon Sll«

Scndutky County, Ohio

SAMPl I LOCATION:
nirw
DATIiCUIltCTIUi
MOISTURE CUNTtNTi
MATRIX:
ANAIYTE UNIT*
-'hloronwlhAnt u|/k|
Brufluwitrttun* ug/k|
Vinyl rhluriiir "I/kg
hlururtluiw ul/k|

Mffhyltfw chloral* "I/kg

Atrium? ul/k|

«fbt»i iflkuMuIr "V/fc|

.1 UichkinvihffMr "I'"'!

.1 Dichlortwirunr u|/k|

.1 (Hchliinclhr(»* (UM*I) ^|/h|

hlmitlitrm u|/fc|
1.2 UtcliUircwItun* u|/^|

2 BuUnofw UÎ |
1.1.1 Tnrhlm n*th«rw ug/ kg

( ailxHi lrlr«rhktrtdr

drt>m(Kiirhloromrth«nr

1.2 l)ichlnn>f)rop«rw

1% 1,1 OH hli)n>|iropvntt

Tnt hlnrtirlhrnr

.,1.2 Tnrhlnroplh»n»

(mfu-1,1 I >irhtoroproprnr
Drnmoform
4 Mrthyl 2 fvnUnonv

Tvt richlttrcwi hvnv

1,1,2.2 Tpir*tthlortwih«iw
Toluvtw
( hlnrnttpiupw

Hlhylbvn/vrw w|^l
Styrriw u|/kg
Xylriwk (lot*!) UR/^I
Vinyl airlAlff »g/k|

"R/^R

ti|/k|
m/kg
,.x/kg

..g/kg
ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

Cl SS-SM 1
5T

«/»/%
101

SOUI)

l«00 U
IMO U
itoo u
IMO U
900 U

2JOO H
WO II
«oo u
TOO U
TOO U
WO tl
WO U
VIO I
wo u
wo u
TOO II

wo t)
TOO U

wo u
wo u
wo u
MO |

wo u
900 U

1)700 |

.voo u
wo u
470 1

12000
wo u

7000
wo u

MOOD

1800 U

(il SS-SMI

n.ir
4/V/Vt

II)
MJHO

IMO U
ISO) U
IMO U
IMO tl
770 U

IBOO II
770 tl
770 11
770 U
770 U
770 U
770 U

3100 U
770 U
770 tl
770 I)
770 U
770 U
4W J
770 U
770 tJ

3200
770 U
770 U

16000 |

3100 U
770 U
770 U

7600
770 U

3000
770 U

14000
1500 U

<.i SS--.MI our
u ir
4/1/96

IV 2
SOUI)

1900 U
1900 U
IMO U
1900 tl
770 U

I70U B
770 U
770 U
770 U
770 U
770 U
770 U

1100 U
770 U
770 U
770 U
770 U
770 11
770 U
770 tl
770 U

1300

770 U

770 U
12000 |
3100 U
770 U
770 U

3200
770 U

1400
770 U

6900
1900 U

CI.&SMI
I7-I9-

4/»/»*
1*9

SOtIO

1900 U
1900 U
1900 U
1900 U
770 U
720 B
770 11
770 U
770 U
770 U
770 U
770 U

3100 II
770 U
770 U
770 U
770 U
770 U
770 U
770 U
770 U
770 U
770 U
770 U

14000 I
3100 U
770 U
770 U
WO
770 U
4W |
770 U

2400
1900 U

CL-SS-SMI

21-U
4/9/96

201
WMJI)

130 U
130 U
130 U
130 U

» 1
6MJU |

63 U
6.3 U

63 U
63 U
63 U
63 U

2W
63 U
63 U

61 U

6.1 tl

M U

63 U

63 11

6.1 U

160

63 U

63 U

2100 |

290 U
63 U
63 U

310
63 U
BO
63 U

390
130 U

<;i .SS-SM 2
J'.»-

4/10/96
164

SOI II)

1900 U
1900 U
1900 U
1100 II
790 II

HIM) B
7M II
790 II
7W II
7M U
7M II
7V> II

WUU U

7M 11

7*a ti
7M tl

7M U

7M U

7M U

7*1 II

790 U

ISO |

790 U

790 U

(400 I

.3000 U

790 U

790 tl
noon

790 U
810(1
3800

31000
1900 U

Cl SS.SM 2
iv-ir

4/10/46
166

SIH.IU

1900 U
1900 U
I9UO U
IMI tl
7MI tl

Vttl II
7 VI II
7110 II

7SO U
7VI U
7V> II

790 II
1 1(1(1 |
790 U
7VI II

7» 11

7*1 1)

7VI II

7 VI II

7V! I)

750 U

1W |

7V II

750 U

2.101)0 |

3000 1)

790 U

790 U
12000

790 U
3900
790 U

160110
I9IXI II

) • Tint mull lluiuld b* contld«»d < qu«iilll«l!vt Mllnulf.
B • Tlu» mull It <|u«hl«t!vtly Invdld tine* lht» «n«lyl« WH clrlncled In • blank II«ilmlUr conccnlrallon
U • Thli compound w«i tiulyzcd but no) dtltcltd. Tnt numerical vtlu* raprtwnli the qutnlluilon limit of the compound
U) • Thli compound w«i »n»lyz»d but not dtlrcled The num«rlc«l ulut Itul rcpreMnli the qutnllKllon limit of the

compound It < qu»nlllillv» etllnul*.

Approved for Qutllty
AuuranceJteleaM byi

Rev.



Target Compound List \; ,/le Organic Compounds
Soil Analytical Results

The Lubrizol Corporation
Cramer's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH:
DATE COLLECTED:

MOISTURE CONTENT:

MATRIX:
ANALYTE UNITS
Chloromethane ug/kg
Bromomethane ug/kg

Vinyl chloride ug/kg

Chloroethane ug/kg
Methylene chloride ug/kg

Acetone ug/kg
Carbon disulfide ug/kg

1,1-Dichloroethene ug/kg
1,1-Dichloroelhane ug/kg
1,2-Dichloroelhene (total) ug/kg

Chloroform ug/kg

1,2-Dichloroethane ug/kg
2-Butanone ug/kg
1,1,1-Trichloroethane ug/kg
Carbon tetrachloride ug/kg

Bromodichloromethane ug/kg
1,2-Dichloropropane ug/kg

cis-U-Dichloropropene ug/kg
Trichloroethene ug/kg
Dibromochloromethane ug/kg
1,1,2-Trichloroethane ug/kg

Benzene ug/kg
lrans-13-Dichloropropene ug/kg
Bromoform ug/kg

4-Methyl-2-pentanone ug/kg

2-Hexanone ug/kg
Tetrachloroethene ug/kg
1,1,2,2-Telrachloroelhane ug/kg
Toluene ug/kg
Chlorobenzene ug/kg

Ethylbenzene ug/kg

Styrene ug/kg
Xylenes (total) ug/kg
Vinyl acetate ug/kg

GL-SS-SM-2

17-19'

4/10/96
15.7

SOLID

4200 U

4200 U
4200 U

4200 U
2100 U

2600 B
2100 U
2100 U
2100 U
2100 U

2100 U
2100 U
8500 U
2100 U
2100 U
2100 U
2100 U

2100 U
2100 U
2100 U
2100 U
2100 U

2100 U
2100 U

64000

8500 U
2100 U
2100 U
3000
2100 U

4000
2100 U

17000
4200 U

GL-SS-SM-2
23'-25'

4/10/96

24.1

SOLID

1600 U
1600 U

1600 U

1600 U
820 U

17000 J

820 U
820 U
820 U
820 U
820 U

820 U
3300 U
820 U
820 U
820 U
820 U

820 U
820 U
820 U
820 U

820 U
820 U

820 U
6200

3300 U
820 U
820 U
710 J
820 U

650 )

820 U
2700
1600 U

GL-SS-SM-3
5'-7

4/11/96
40.0

SOLID

2100 U
2100 U
2100 U

2100 U
1000 U

1500 B

1000 U
1000 U

1000 U
1000 U

1000 U
1000 U
1900 J
1000 U
1000 U
1000 U
1000 U

1000 U
1000 U
1000 U
1000 U

1000 U
1000 U

1000 U
8100

4200 U
1000 U
1000 U
1300

1000 U

1000 U
1000 U
2000
2100 U

GL-SS-SM-3
15'-17

4/11/96

19.6

SOLID

7800 U
7800 U

7800 U
7800 U
3900 U

15000 B
3900 U
3900 U
3900 U
3900 U
3900 U
3900 U

16000 U
3900 U
3900 U
3900 U
3900 U

3900 U
3900 U
3900 U
3900 U
3900 U

3900 U
3900 U

96000
16000 U
3900 U
3900 U
5300
3900 U

3900 U
3900 U
2700 I
7800 U

GL-SS-SM-3
17-19'

4/11/96

19.1

SOLID

7700 U

7700 U
7700 U
7700 U
3900 U

30000 B
3900 U
3900 U

3900 U
3900 U
3900 U
3900 U

15000 U
3900 U
3900 U
3900 U
3900 U

3900 U
1700 J
3900 U
3900 U
5300 J

3900 U
3900 U

69000 )
15000 U
3900 U
3900 U

85000 I
3900 U

22000 }
3900 U

110000 J

7700 U

GL-SS-SM-3 DUP
17-19'

4/11/96

18.7

SOLID

1500 U
1500 U

1500 U
1500 U
770 U

5100 B
770 U
770 U
770 U
770 U
770 U
770 U

3100 U
770 U
770 U
770 U
770 U

770 U
770 U
770 U
770 U
820 )
770 U
770 U

26000 I

3100 U
770 U
770 U

9200 )
770 U

2300 J
770 U

11000 I
1500 U

GL-SS-SM-3
21'-23'

4/11/96

212
SOLID

3200 U
3200 U
3200 U

3200 U
1600 U

53000
1600 U
1600 U
1600 U
1600 U
1600 U

1600 U
6300 U
1600 U
1600 U
1600 U

1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U

2900 B

6300 U
1600 U
1600 U
4500
1600 U

940 J
1600 U
4700
3200 U

I - This result should be considered a quantitative estimate.

B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.

U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.

U) - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.

P.J.2

Approved for Qutlitjr
Asiurtnce Release by:

Rcv._



Ttrgrl Compound Uil.. /It Organic Compound!
Soil Analytical Mtulli

Tht Lubrliol Corporation
Grtlntr** lagoon Bit*

Sinduiky County, Ohio

SAMrll UX ATIQN
omiti
OAIICOUlrrm
MOISIUHrtONTINfi
MATRIXi
ANALYTI UNIT*
C'hlofonwIKtn* "I/kg
Brunwmellune "I/kg
Vinyl chloilde "I/kg
I hlnnwilunf ug/kg
Mrlliylrilr <Moiul» ><g/kg
Aolimr ug/kg
( <ibon ilitullitl* ug/kg
I.I IJlrhlorartlMfW uf/kg
I.I l>hhluru>ltwiw ug/kg
1.J ItMhlmurltiriwdnliil) u|/li|
( hlnmlorm ug/kg
l.2J>util«i(uvOidiw ul/kg
2 UuUnon* "I"1 1
I.I.I Truhloruvlhjne ug/kg
C«fbun Ivtrtthlarkl* ug/kg
Hrnnioiiirhl«mmwlh«nr ug/kg
1.7 l>i[htitrn|>m|>«iw "I/kg
( It 1.1 1 >irhtof ufim|*iir "R/kR
1rirhlnr<»th*iw> "K/kg
IhltnimtKhlmufTirllunr "R/kg
1.1.2 TrlrhlcmiTlhinr ug/kg
ttrn/piw ug/kg
(run* l..3-t)ichlornprnpvnff ug/kg
Rrntmilnftti ug/kg
4 Methyl 2 prnliinon* UR^K
2 Hrtannn* UR^R
Trlrtirhliirivlhrnp UH^^R
1.l,].}-Tpli<rhlain»lh*it* »R/liR
Tuluvn* u|/kR
( hlnniWium* u|/k|
Hhylbnijfiw "X^l
Slyrfiw »(/k|
Xylfiwn (lunl) ug/kg
Vinyl «cf 1*1* »|/kg

C,|,9S.SM4
y-r

4/ll/M
250

SOLID

17000 U
17000 U
17000 U
171)00 U
two u
7100 B
MX) U
(.100 U
two u
1300 U
1100 u
1100 U

11000 u
1.100 U
ira u
MOD U
HIOO u
HlflO U
awo u
HMO U
8300 U
MOO J
uoo u
IMO U

21000 |
11000 U
(1300 U
1300 U

140000
UOO U

76000
1300 U

340000
17000 U

<;i sssM4
H-17

4/l l /W
III

StHID

IUO U
ISOO U
UOO U
IUO U
760 U

1100 U
HO |
7M U
760 U
760 U
760 U
760 U

:uoo U
760 U
760 U
fta u
760 II
760 II

760 U
760 U
760 U
S20 |

760 U

760 U
1400 B
1100 U
760 U
760 U

2700
760 U

4000
760 U

30000
1900 U

CI.W.SM-4
I»-JI

4/11/4*
21)

StXIt)

1600 U
1600 U
1600 U
1600 U
740 U

IflOO B
7W U
TOO U

7W> U
7W U
790 tl
7W U
600 |
7W U
790 U
7«0 U
7VO U
TOO U

7W U
790 U
790 U
790 U
790 U
790 U

19000
3200 U
790 U
790 U
790
790 U
840
790 U

UOO
1600 U

a.lfrSM-4
2P2J

4/11 /<*.
II]

SOI II)

24 U
24 U
24 U
24 II
IV B
440
14 1

12 K
12 U
12 U
12 U
12 U
46 I
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

1.10
49 U
12 U
12 U
48
12 U
47
12 U

220
34 U

Cl.SS.SM.9
9-7

4/IO/W
141

SOI ID

7300 U
7100 U
7300 U
7100 tl
1600 U

IWOO B
MX) U
MOO t)
3600 U
3600 U
1600 U
3*00 U

IWOO U
MOO U
MOO U
MOO V

3MX) U

1MK) II
3MX) U
1600 U
.1600 U
1800 1
3600 U
3600 U

46000 |
19000 U
3600 U
3600 U
9600 |
3600 U
3700 I
3600 U

23000 )
7300 U

a.SSSMMMIC
97

4/IO/V6
1.19

S<H ID

2VUUU U

NUU) U
7«n>o u
iwoa u
14000 U
6*00 H

1*000 II
I4UU) 11
14000 tl
141)00 II
1 401X1 II
I40UU II
UOOO tl
14000 II
14000 11
MOOD tl
14000 tl
1 401X1 U
I4IXX) U
HOOO tl
14IXX) U
RAW 1

14000 U
14000 U
DflOOO |
MOOO I)
14000 U
14000 U
34000 |
14000 U
2.1000 |
14000 I)

140000 |
29000 U

f • Thi« mull thouU b» coiuld«i«d < qu»mit«llv« miinul*
B • Thl« rnull li qunlluilv»ly Invalid ilncf Ihli <nalyl» w»« d«l«-ln1 In • blink *l • ilmlltr conccntr«llon
U • Thll compound wn in*lyjed but not delected The numtrlnl v»lu« reprvwnlt In* qutnllUllon hmll ol the compound
U) • Thll compound wu tntlyzed but not delected The numeric*! v«lue lh»l repretenli the qu^nllnilon llmll ol In*

compound It • qutnllltllve ntlmite.

Approved for Quality
Auurince Release by:



Target Compound List V Je Organic Compounds^
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Chloromethane ug/kg
3romomethane ug/kg
Vinyl chloride ' ug/kg
Chloroethane ug/kg
Methylene chloride ug/kg
Acetone ug/kg
Carbon disulfide ug/kg
1.1-Dichloroethene ug/kg
1,1-Dichloroethane ug/kg
1,2-Dichloroethene (total) ug/kg
Chloroform ug/kg
1,2-Dichloroethane ug/kg
2-BuIanone ug/kg
1.1.1-Trichloroethane ug/kg
Carbon tetrachloride ug/kg
Bromodichloromelhane ug/kg

1,2-Dichloropropane ug/kg
cis-13-Dichloropropene ug/kg
Trichloroethene ug/kg
Dibromochloromethane ug/kg
1,1,2-Trichloroelhane ug/kg
Benzene ug/kg
lrans-13-Dichloropropene ug/kg
Bromoform ug/kg

4-Methyl-2-penlanone ug/kg
2-Hexanone ug/kg
Tetrachloroethene ug/kg
1,1,2.2-Telrachloroethane ug/kg
Toluene ug/kg
Chlorobenzene ug/kg

Ethylbenzene ug/kg
Styrene ug/kg
Xylenes (total) ug/kg
Vinyl acetate ug/kg

GL-SS-SM-5
ir-13'

4/10/96
18.4

SOLID

5100 U
5100 U
5100 U

5100 U
2600 U

32000
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U

10000 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U

55000
10000 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
5100 U

GL-SS-SM-5
is'-ir

4/10/96
22.1

SOLID

1600 U
1600 U

1600 U
1600 U
800 U

17000 )
800 U
800 U
800 U
800 U
800 U

800 U
3200 U
800 U
800 U
800 U

800 U

800 U
800 U
800 U
800 U
800 U

800 U
800 U

1400 J

3200 U
800 U
800 U
800 U
800 U

800 U

800 U
800 U

1600 U

GL-SS-SM-5
20'-22'

4/10/96
21.0

SOLID

63 U
63 U

63 U
63 U
32 U

1000

32 U
32 U
32 U
32 U
32 U
32 U
17 J
32 U
32 U
32 U

32 U
32 U

32 U
32 U
32 U
32 U
32 U

32 U
84 J

130 U
32 U
32 U
32 U
32 U

32 U

32 U
32 U
63 U

GL-SS-SM-6
5'-7

4/10/96
19.0

SOLID

1500 U
1500 U
1500 U

1500 U
770 U

- 5900 B
770 U
770 U
770 U
770 U
770 U
770 U

3100 U
770 U
770 U
770 U
770 U

770 U
770 U
770 U
770 U
770 U
770 U
770 U

23000
3100 U

770 U
770 U

2100

770 U

730 J

770 U
3500
1500 U

GL-SS-SM-6
11-13'

4/10/96
20.3

SOLID

3100 U
3100 U
3100 U
3100 U

1600 U
27000

1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
6300 U
1600 U
1600 U
1600 U
1600 U

1600 U

1600 U
1600 U
1600 U
1600 U

1600 U
1600 U

35000
6300 U
1600 U
1600 U
1600 U
1600 U

1600 U

1600 U
1600 U
3100 U

GL-SS-SM-6
15--17

4/10/96
18.3

SOLID

120 U
120 U
120 U

120 U
33 B

1900 J
61 U
61 U
61 U
61 U
61 U

61 U

31 J
61 U

61 U
61 U
61 U

61 U
61 U
61 U
61 U
61 U
61 U

61 U
370

240 U
61 U
61 U
73
61 U

29 J
61 U

140
120 U

I - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound if a quantitative estimate.

Approved for Quality
Assurance Release by:

ncv.__



T*rg*l Compound Ltil'1s Jit Organic Compoundi
Soil Analytical Rttullt

Tht Lubriiol Corporation
Cftlntr*i U|eon SlU

Sandutky County, Ohio

SAMfLI LOCATION
DtriH:
rtATCCOLKCriD:
MOISTURICONTtNT;
MATRIX:
ANALVTC UNITS
C'hlorflfMihane ug/kg
Bromonwllune ug/kg
Vinyl thlorkJ* ug/kg
t'hloruvihan* ug/kg
Mvlhyknr ihlorltlv ug/kg
Airlufir ug/kg
Carbon diiullid* ug/kg
I.) IXihlmiwIhnw ug/kg
1,1-lhchkMuMhan* ug/kg
1.2 IMrhlwuXhnwIioUl) ug/kg
Chloroform ug/kg
1.2 Dirhlururlhaiir ug/kg
2 lluljiwiw ug/kg
I.I.I Trlchlorurihaiw ug/kg
C4rhnn trtrarhlorul* ug/kg
KriHnodirhltiromrtrwnr "R/kg
1.2 Ihthlnrnpropaiw "R/kg

( t* M Olchlornfiritfiow "R/kg

I ni hlttrnvthrtw ug/kg

Dibmmuchlmonwllxiw "R/kg

1.1.2-Tnchkirorthane ug/kg

Hvn/imr »g/k|

Irana-UMMchlornprnprne "g/kg

Hmmnrorm "R/^R

4 M»lhyl-2 p»nl«n<MW ug/kg
2 Mrianone ug/kg
Tflrachltmwlhfn* ug/kg
1.1,3,2 Tolrarhlinwlhan* "R/kg
tiilurn* "R/kR
Chlnrotwruen* ug/kg
rithylbvnii'rw ul/k|
Hlyrvrw ug/kg
Xyl«r»» (tnul) "R/kR
Vinyl actual* »g/kg

2022
4/IO/M

22 A
SOLID

IX) U
130 U
130 U
130 t)
13 B

two
63 U
63 U
63 U
63 U
63 U
63 U
31 )
63 U
63 U
63 U
63 U
63 I)
63 tl
63 U
63 U
63 U
63 U
63 U

270
260 U

63 U
63 U
63 U
63 U
63 U
63 U
63 U

130 U

13
4/II/V6

114
SOLID

1100 U
3100 U
1100 U
1100 U
1300 U
4300 B
1300 U
1300 tl
1300 U
1300 U
1300 U
1300 U
6100 II
1300 U
1300 II
1300 U
I3UO tl
I3UO ii
1400 1

1300 U

1300 U
4100

1300 U
1300 U

30000 |
6100 U
1300 U
1300 tl

41000

1300 tl
loooo
1300 U

31000
1100 tl

CL.-Ht.SM7
r-tr

4/ll/W

SOUL)

1300 U
1300 U
1300 U
1300 U
770 U

16000
770 U
770 U
770 U
770 I)
770 11
770 U

1100 U
770 U
770 II
TIM U
770 U
770 II
770 11
770 U
770 U
770 U
770 U
770 U

21000
3100 U
770 U
770 11

1200
770 U
770 U
770 U
360 |

1300 U

t;i SS-SM-7
II 1)

4/II/V6
161

SOIIU

120 U
120 U
120 U
120 U
60 11

6300 |
60 U
60 11
60 U

60 U

60 II

60 U

74 |

60 U

60 tl

HI U
60 II

60 II

M) U

M U

60 U

60 U

60 tl

60 U

490 |

240 U

60 U

M U

M 1
60 U

60 U

60 U

41 1
130 U

II 11
4/1I/V6

IUO
SOU!)

12 U
13 U
12 U
12 II

63 U
60 B
63 II
62 U
62 U
62 U
62 U
62 U
16 1
62 U
62 U

62 tl

62 11

h2 II

62 U

62 U

62 U

62 U

62 U

62 U

16 H

23 U
62 U
62 U
62 U
62 U
62 U
62 U
62 U
12 t)

(.1 VvSM 7
\* 17

4/13/v*
300

Ht>l IIJ

43 U
42 U
43 tl
47 II

21 tl

47(1

21 II

21 II

21 II

21 11

71 II

21 II

111 II

21 11

21 II
21 II
21 t'
21 II
21 II
21 U
21 tl
21 tl
21 tl
21 11
66 |
HI tl
21 11
21 U
21 U
21 U
31 V
21 U
21 tl
43 U

I > Tliu rcnull thuuld bv cunndttod » qiunllUhvo nnnul*
B • Thlt mull Ii quillUtlvely invalid tlnct Ihlt <n«lylr VVM dtlci'ltd In • blink il * tlmiUr concvnlrtllun
U • Thli compound w» tnilyml but not delected The numeric*! value icpcrwnlt the qu*nlil«llon limn of (he compound
U| • Thli compound wii <n«ly<ed but not detected The numrrlcil value that rrpreienU the quantiUlion limit of the

compound U a quantitative estimate

P.g.1

Approved for Quclity
Auunnc« Relewe by:



C Target Compound List t ,ie Organic Compounds I
Soil Analytical Results

The Lubrizol Corporation
Cramer's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:

DATE COLLECTED:

MOISTURE CONTENT:

MATRIX:
ANALYTE UNITS

Chloromethane ug/kg
Bromomelhane ug/kg

Vinyl chloride ug/kg
Chloroethane ug/kg

Methylene chloride ug/kg
Acetone ug/kg

Carbon disulfide ug/kg

1,1-Dichloroethene ug/kg
1,1-Dichloroelhane ug/kg
1 ,2-Dichloroethene (total) ug/kg
Chloroform ug/kg
1,2-Dichloroethane ug/kg
2-Butanone ug/kg

1,1,1-Trichloroethane ug/kg
Carbon letrachloride ug/kg

Bromodichloromethane ug/kg
1,2-Dichloropropane ug/kg

cis-U-Dichloropropene ug/kg
Trichloroelhene ug/kg

Dibromochloromethane ug/kg
1,1,2-TrichIoroethane ug/kg
Benzene ug/kg

trans-l,3-Dichloropropene ug/kg
Bromoform ug/kg

4-Methyl-2-pentanone ug/kg

2-Hexanone ug/kg
Tetrachloroethene ug/kg
1,1,2.2-Tetrachloroethane ug/kg
Toluene ug/kg

Chlorobenzene ug/kg

Ethylbenzene ug/kg
Styrene ug/kg

Xylenes (total) ug/kg
Vinyl acetate ug/kg

GL-SS-SM-8
O'-l1

4/ll/%

17.6

SOLID

30000 U

30000 U

30000 U

30000 U
15000 U

61000 U
15000 U

15000 U
15000 U
15000 U

15000 U

15000 U
61000 U
15000 U
15000 U
15000 U

15000 U

15000 U
9500 I

15000 U
15000 U
27000

15000 U
15000 U

100000 )
61000 U
15000 U
15000 U

330000
15000 U

97000

15000 U
460000

30000 U

GL-SS-SM-8
3'-5'

4/11/96

15.9

SOLID

30000 U

30000 U

30000 U
30000 U
15000 U

21000 B
15000 U
15000 U
15000 U
15000 U
15000 U

15000 U
59000 U
15000 U
15000 U
15000 U

15000 U
15000 U
7700 J

15000 U
15000 U
25000
15000 U

15000 U
140000

59000 U
15000 U
15000 U

290000
15000 U

. 110000
15000 U

520000
30000 U

GL-SS-SM-8
7-9'

4/11/96
15.4

SOLID

7400 U

7400 U
7400 U

7400 U
3700 U
7100 B

3700 U
3700 U
3700 U
3700 U
3700 U
3700 U

15000 U
3700 U
3700 U

3700 U
3700 U

3700 U
2100 ]
3700 U
3700 U
5200
3700 U

3700 U
45000 I

15000 U
3700 U
3700 U

81000

3700 U

30000
3700 U

150000
7400 U

GL-SS-SM-8

ir-ia1

4/11/96

16.9

SOLID

3000 U
3000 U

3000 U
3000 U
1500 U
6800 B

1500 U
1500 U
1500 U
1500 U
1500 U

1500 U
6000 U
1500 U
1500 U
1500 U

1500 U
1500 U
1500 U
1500 U
1500 U
880 J

1500 U

1500 U
18000 I
6000 U

1500 U
1500 U

11000

1500 U
5000

1500 U
24000
3000 U

GL-SS-SM-8
15'-17

4/11/96

18.4

SOLID

20 U
20 U

20 U
20 U
10 U

200

10 U
10 U
10 U
10 U
10 U
10 U
41 U
10 U
10 U

10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U

10 U
32 J

41 U
10 U
10 U

5.1 J
10 U

10 U
10 U
10 U
20 U

GL-SS-SM-9
4'-6'

4/12/96

184

SOLID

12 U

12 U
12 U

12 U
6.1 U
25 U

6.1 U
6.1 U
6.1 U
6.1 U
61 V
6.1 U
25 U
61 U
6.1 U
6.1 U

61 U
6.1 U
6.1 U
6.1 U
61 U

6.1 U
6.1 U
6.1 U
25 U

25 U
6.1 U
6.1 U
6.1 U
6.1 U

6.1 U

6.1 U
61 U
12 U

P.O..

I - This result should be considered a quantitative estimate.

B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.

U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.

U) - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.

Approved for Qutlity
Assurance Release by:

Rev..

Date.



Tirgtl Compound LUl".. at Organic Compound*
Soil Antlyticil Rt««ll(

Tht Lubriiol Corporation
C.rtln*r*i Ltfoon Silt

Sinduiky County, Ohio

SAMrUHXATION
omit.
PATI COLUtTID:
MOIfTUMCUNTINTi
MATRIX)
ANALYTI UNIT*
Chloranwttunt u|/k|
Bfumonwltun* u|/k|
Vinyl chloiHl* u|/k|
Chloiottlum "I/kg
Mrlhybtv rhlixkt* "l/k|
Airlmw "l/h|
( •itxxi duullltW "l/k|
I.I DlrhloK.lh.iw u|/k|
I.I OwhlarwlKuw "f/kg
1.3 IhrhloiwrlltnwIluUI) "I/hi
( hlnritlitfni ul'k|
1 Mhrhliifiwlhtrw u|/k|

2 HtiKnant u|/h|

I.I.I Trirhlororthirw "l/k«
( jtlnin irlrarhlnlldf >'l/l>|
Hrttniudichlortim«th«iw "l/kf
1 ^ 1 >irhlornfirnp«nr ul/k||
n» 1.1'Duhlurnfinipviw "I/kg
f rtrMonirfhrnv "X^fcll
I >ihrnmnrhlnrnm«th«rw lll/k|
1.1.2 Trlrhlnrra>lh*nr "X/li|
Hp'i/riHP <'(''li|
tmiw IJVthrhlornprofwnr ul^k|
Brnmiilntm "l/k»
4-Mrlhyl 2'fwntnnonr "d"'*
2 Hvmnarw uf/kg
Tflr«rhkirnrlh«n* u|/l>R
I.l,2.2-Ttlt»chk>n»lh«w "î l
Tnliwiw "|/k|
C'hlorab»iu*n« "l/kll
Klhyltwiutiw ui/kR
Stynrn* "t^l
Xyl»n»» (liXll) u|/k|
VlnyUcH.lt u|/k|

UU-SfrSM.»
»•••

4/12/W
II «

iOUD

12 U
i: u
12 U
12 U

62 U
II 1

62 U
62 U
tl U
62 U
62 U
62 U
J» 1
62 U
62 U
62 U
62 U
62 II
62 If
62 U
61 II

62 U
62 U
62 U
2> U
29 U
62 U
62 U
61 U
62 U
61 U
62 U
61 U
12 U

(.1 SS-SMV
12 14

4/I2/V6
100

MNIU

1) U
11 U
13 U
11 U

»3 U
33

63 U

63 U

63 U

63 U

63 tJ

63 U

" 163 U
63 II
63 U
63 II
61 (1
61 I/
63 U
63 U
63 U
63 U
63 U
7» |
S3 |
63 U
A) U

63 U
63 U
63 U
61 U
63 U
13 U

(U.S8-HM 10
4'-*'

4/12/4*
1*1

souo

12 U
12 U
12 U
12 U

«2 V
29 U

62 U
62 U
62 U
62 U
62 U
62 U
29 U

62 U
62 II
62 U
62 II
62 U
«2 (;
62 U
62 U
62 U
61 (I
62 U
29 U
29 U

62 U
61 U
62 U
61 U
61 U
61 U
36 I
11 U

CI-Mt-SM 10

6 *
4/l2/«6

162

StHJI)

12 U
1} U
11 U
12 U
60 U
71
60 U
60 U

60 U

60 U

60 U

60 U

49 |

60 U

60 U

60 U

60 U

60 il

60 U

60 U

60 U

4" 1

60 U

60 U

9» )
24 U
60 U
60 U
60 U
60 U
60 U
60 U
60 U
12 U

<;i W-SM
1] 14

4/IJ/%
20«

SOU!)

1)
1)
13
11

6.1
1*
1,1
61
63
61

6.1

61

40

6.1

61

dl

(il

6 1

6.1

M

61

63

63

63

3<»

JS

63

6]

A 3

63

63
63
63
1}

10

V
V
U
U
U

U
U
U
1)
U
U

1
U
U
U
II
II
U
U
U
11
II
U

1
U
U
U
U
U
U
U
U
U

(it S*»S&

0 1

4/IO/Wi

20)

Mil It)

IMS
2600

2600

}600

lion
iiuri
IM)

1100

rioo
IVKI
miu
mm
MUI

tutu
ivo
IKX)

iwo
IV))

111!)

IKX)

m«i
IKX)

imu
1100

12011

5200

two
1100

1300

1300

391)0

1300

26000

2NH)

U
U
U
U
II
M
II
tl
II
U
II
II
II
I/
II
I)
II
II
II
II
11
11
U
II
II
U
11
U

U

U

U

I • ThU r««ull thould bo Kiruulvnd « i|u*ntiuilv« «llm«U
B • ThU mult u qu»lil«livrly invtlid »lni« Ihti analytc wu dulrctrd In • blink M < timlUi conctnlr«llon
U • ThU compound wu 4i)«ly»d but not delected Tnt numtrlctl vilur wprewnli tlir quanllUllon limit ol 111* compound
U| • Dili compound w» «n»ly;»d but not drlrcltd Tht numtrlcil v«luf thai icprcwnlt the quanlluilon limit of Ihe

compound l> < quantitative nllmate

Approved for Qutllly
Auuranee Rele»§e byi



€ £.. ) t
Target Compound Lisl-^ ytle Organic Compounds^

Aqueous Analytical Results
The Lubrizol Corporation

Greiner1* Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Chloromethane ug/L
Bromomethane ug/L
Vinyl chloride ug/L
Chloroelhane ug/L
Methylene chloride ug/L
Acetone ug/L
Carbon disulfide ug/L
1,1-Dichloroethene ug/L
U-Dichloroethane ug/L
U-Dichloroethene (total) ug/L
Chloroform ug/L
1.2-Dichloroethane ug/L
2-Butanone ug/L
1,1,1-Trichloroethane ug/L
Carbon tetrachloride ug/L
Bromodichloromethane ug/L
1,2-Dichloropropane ug/L
cis-l,3-Dichloropropene ug/L
Trichloroethene ug/L
Dibromochloromethane ug/L
1,1,2-Trichloroelhane ug/L
Benzene ug/L
trans-l^-Dichloropropene ug/L
Bromoform ug/L
4-Methy!-2-pentanone ug/L
2-Hexanone ug/L
Tetrachloroethene ug/L
1,1,2.2-Tetrachloroethane ug/L
Toluene ug/L
Chlorobenzene ug/L
Ethylbenzene ug/L
Styrene ug/L
Xylenes (total) ug/L
Vinyl acetate ug/L

GL-WS-SM-1
N/A

4/9/%
N/A

WATER

10000 U
10000 U
10000 U
10000 U
5000 U

27000
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U

20000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
2200 )
5000 U
5000 U

120000
20000 U
5000 U
5000 U
3000 B
5000 U
5000 U
5000 U
1400 ]

10000 U

GL-WS-SM-1 DUP
N/A

4/9/96
N/A

WATER

5000 U
5000 U
5000 U
5000 U •
2500 U

23000
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U

10000 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2300 )
2500 U
2500 U

75000
10000 U
2500 U
2500 U
3300 B
2500 U
2500 U
2500 U
1300 )
5000 U

GL-WS-SM-4
N/A

4/11/96
N/A

WATER

8300 U
8300 U
8300 U
8300 U
4200 U

110000
4200 U
4200 U
4200 U
4200 U
4200 U
4200 U

22000
4200 U
4200 U
4200 U
4200 U
4200 U
4200 U
4200 U
4200 U
4200 U
4200 U
4200 U

110000
17000 U
4200 U
4200 U

10000
4200 U
3800 I
4200 U

19000
8300 U

GL-WS-SM-8
N/A

4/11/96
N/A

WATER

12000 U
12000 U
12000 U
12000 U
6200 U

170000
6200 U
6200 U
6200 U
6200 U
6200 U
6200 U

25000 U
6200 U
6200 U
6200 U
6200 U
6200 U
6200 U
6200 U
6200 U
6200 U
6200 U
6200 U

85000
25000 U
6200 U
6200 U
6200 U
6200 U
6200 U
6200 U
6200 U

12000 U

GL-WS-SM-9
N/A

4/12/96
N/A

WATER

10 U
10 U
10 U
10 U

5.0 U
18 B

5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
20 U

5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
50 U
5.0 U
5.0 U
5.0 U
5.0 U
20
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
10 U

GL-WS-ER-101*
N/A

4/9/96
N/A

WATER

10 U
10 U
10 U
10 U

5.0 U
5.0 )
5.0 U
5.0 U
5.0 U
5.0 U
26
5.0 U
20 U

5.0 U
5.0 U
6.4
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
20 U
20 U

5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
10 U

GL-WS-ER-102"
N/A

4/10/96
N/A

WATER

10 U
10 U
10 U
10 U

5.0 U
6.2 J
5.0 U
5.0 U
5.0 U
5.0 U
27

5.0 U
20 U

5.0 U
5.0 U
65
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
20 U
20 U

5.0 U
5.0 U
50 U
5.0 U
5.0 U
5.0 U
5.0 U
10 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.
N/A - Not applicable.
* - This sample is an Equipment Rinsate Blank.
** - This sample is a Travel Blank.

Approved for Quality
Assurance Release by:



T«rj«l Compound Utl'V .ili Otfinlc Compound!
Aquvout Analytic*! RMuIti
T>i« Lubriiol Corponllon

GrtlntYi Li|ocn 811*
Sanduiky County, Ohio

SAMTI 1 LOCATION]
orrTMi
OAT trtUI CCT If>>
MOISTURI CONTINTi
MATRIX)
ANALVTI UNITS
Chloranwllwn* ug/L
Brumom*lh*ne ug/l.
Vinyl chloride ui/U
ChloroMhtne ug/L
M«lhyl*ne chloride ug/l
Atvton* ug/l
l«fbon duulllde un/l

I.I Uichloruelrviw ug/l
I.l-L>lrhloro>lrune ug/l
I.I-l>Khlarwltviw(|p|«ll ug/l
C lUnrufutm uy/t.
1.2 Dlrhlonwlhmw ug/l

2 llulllMIIIC Ug/l

I.l.l-Trlrhlurovlrun* ug/l
C irbon lelrichloride ug/l.
Bromadirhloromelruiiw i.g/l
1 ? liH-hloroproptne ug/l.
i Ik l.Vlhvhlorapmpvtir "g/l
lliihlima-lliriw ug/l

1 hbrnnuKhlornmvtruiw ug/l'

1 .1.2 Trirlilim*lli«nr ug/l

m-ii/nir ug/l.

iranii-l.vllirhlnrnprnprrw ug/t

llrnmnfnrm t (g/l>

4 Mrlhyl 2 prntmion* ug/l.
7 1lr«*nnnr ug/l.
lrtr«rhlorn>thene ug/l.
1.1.2.2-Telrerhkmvllune ug/l
Tnlu»n* »g/l.
t,'hlorob*ru*n» u|/l.
I'lhylbvruen* ug/l.
Slyrene ug/l.
Xylrnet (lulil) ug/L
Vinyl «*UI* ug/l.

(.1 WSKR-IOV
N/A

4/H/%
N/A

WATER

10 U
10 U
10 U
10 U

SO U
20 U

JO U
JO U
SO U
SO U
19

so it
JO U

SO U
SO U

1» 1
SO U
SO U
SO (1

so u
so u
so u
50 U
SI) II
20 U
20 U
so u
so u
so u
so u
so u
so u
so u
10 U

I;I,W*M 104-
N/A

4/n/«»
N/A

WATER

10 U
10 U
10 U
10 U

so u
St |
so u
SO II
so u
so u
IS

so u
20 U

SO 11

so u
35 |
50 U
SO II
in u
50 II
so u
50 U
so u
50 U

31 1
30 U
so u
so u
so u
so u
so u
so u
so u
10 U

<U. WVTB20I"
N/A

4/»/«»
N/A

WATER

10 U
10 U
10 U
10 U

SO U
20 U

SO U
SO U
SO U
SO U
so u
so u
20 U
so u
so u
so u
so u
so u
SO II
SO II
so u
so u
so u
50 U
20 U
20 U
so u
so u
26 |
so u
so u
so u
SO U
10 U

Cl WS-TM07"
N/A

4/ia/«t>
N/A

WATBR

10 U
10 U
10 U
10 U

SO U
37 |
SO U
SO U
so u
so u
so u
so u
20 U
so u
so u
so u
so u
so u
so u
so u
so u
50 U
50 U
50 U
20 U
20 U
so u
so u
so u
so u
so u
so u
so u
10 U

<;i..W$-T»20V
N/A

4/ll/V*
4IMMO
WATER

10 U
10 U
10 U
10 U

so u
20 U
so u
so u
SO tl
so u
so u
so u
20 U

SO tl
so u
50 tl
SO II
50 (1

50 U

sn u
SO II
50 U
50 U
so u
20 U
20 U
so u
so u
SO II
so u
so u
so u
so u
10 U

CI-W*T&204"
N/A

4/ll/%
N/A

WATER

10 tl
10 U
10 U
10 U

40 II

20 II
SO II
50 U
50 II
SO 11
so ii
SO II
70 11
50 U
50 II
sn n
50 II
50 II
Ml U
Ml 11
Ml H
Ml U
50 II
50 II
20 II
70 U
50 U
SO 11
SO U
50 11
SO tl
SO II
SO U
10 D

t:t W.T&20S"
N/A

4/IJ/<*
N/A

WATfR

10 u
10 U
10 U
io u

so u
20 II
50 U

50 tl

50 U

50 II

50 II

50 U

:o ti
5(1 II

5(1 tl

50 11

50 tl

50 11

Ml II

50 11
5(1 (1

50 tl

50 II

Ml V

10 U

30 U
50 II
SO 11
50 U
SO U
SO U
SO U
SO 11
10 U

I • Tim (Mult thuultl b« coiuldered * qu«nlll*llv« «llm«l»
B • Thlt mull I* qu«IIUIIv«ly Invilld 11 net ihli <iulyl* w» dclnltd In t blink il * tlmllni ct»w«nlr*llpn
U • Thu compound wti iiulyied but no) dtlKltd Th* numerical v«lu» r*prn«nti In* quantiutlon llmll ol lh« compound
U) • Thu compound w«i <n*lyird bul not dtlKled Th* numerical v«lut lh«l reprttcnli lh* quinhUllon llmll of In*

compound It > quintlUllve *>llm«l(
N/A-NcXippllciblc
• • Thlt umplr It «n Equipment Rlnul* BUnk
" - Thlt umple It < Travel BUnk. Approved for Qiulitr

Anurance Releaie byi



^et Compound List Set, Vatile Organic Compo
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:

DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Phenol ug/kg
bis(2-Chloroethyl) ether ug/kg
2-Chlorophenol ug/kg
1,3-Dichlorobenzene ug/kg
1,4-DichIorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
2-Methylphenol ug/kg
!,2'-Oxybis(l-Chloropropane) ug/kg

4-MethylphenoI ug/kg
•J-NitTOSodi-n-propylamine ug/kg
-lexachloroethane ug/kg
Nitrobenzene ug/kg
'sophorone ug/kg
2-Nitrophenol ug/kg
2,4-Dimethylphenol ug/kg
Jis(2-Chloroethoxy)methane ug/kg
2,4-Dichlorophenol ug/kg
1,2,4-Trichlorobenzene ug/kg
Naphthalene ug/kg
4-Chloroaniline ug/kg
Hexachlorobutadiene ug/kg
4-Chloro-3-methylphenol ug/kg
2-Methylnaphthalene ug/kg
hiexachlorocyclopentadiene ug/kg
2,4,6-Trichlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
Dimethyl phthalate ug/kg
Acenaphthylene ug/kg
2,6-Dinitrotoluene ug/kg
3-Nitroaniline ug/kg
Acenaphthene ug/kg
2,4-Dinirrophenol ug/kg
4-Nitiophenol ug/kg
Dibenzofuran ug/kg
2,4-Dinirrotoluene ug/kg

GL-SS-SM-1
S-T

4/9/%
30.3

SOLID

1600 }
4700 U
4700 U
4700 U
490 I

1300 I
4700 U
4700 U
4700 U
4700 U
4700 U
4700 U
4700 U
4700 U
4700 U
4700 U
4700 U
1500 ]
770 J

4700 U
4700 U
4700 U
930 ]

23000 U
4700 U
4700 U
4700 U

23000 U
4700 U
4700 U
4700 U

23000 U
4700 U

23000 U
23000 U
4700 U
4700 - U

GL-SS-SM1
15'-17

4/9/96
18.3

SOLID

3100
1600 U
1600 U
1600 U
210 ]
770 }
220 )

1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
660 ]
560 )

1600 U
1600 U
1600 U
960 )

7800 U
1600 U
1600 U
1600 U
7800 U
1600 U
1600 U
1600 U
7800 U
1600 U
7800 U
7800 U
1600 U
1600 U

GL-SS-SM1 DUP
15'-17

4/9/96
19.2

SOLID

3100 ]
4100 U
4100 U
4100 U
410 ]

1200 )
4100 U
4100 U
4100 U
4100 U
4100 U
4100 U
4100 U
4100 U
4100 U
4100 U
4100 U
1100 I
850 )

4100 U
4100 U
4100 U
1500 I

20000 U
4100 U
4100 U
4100 U

20000 U
4100 U
4100 U
4100 U

20000 U
4100 U

20000 U
20000 U
4100 U
4100 U

GL-SS-SM1
17-19'

4/9/96
18.5

SOLID

990
400 U
400 U
400 U
400 U
400 U
41 }

400 U
47 /

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U

2000 U
400 U

2000 U
2000 U
400 U
400 U

GL-SS-SM1
2V-231

4/9/96
20.1

SOLID

390 }
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

2000 U
410 U
410 U
410 U

2000 U
410 U
410 U
410 U

2000 U
410 U

2000 U
2000 U
410 U
410 U

GL-SS-SM-2
3'-5'

4/10/96
16.4

SOLID

21000 I
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
79000 U
8600 ]

79000 U
79000 U
79000 U
79000 U

380000 U
79000 U
79000 U
79000 U

380000 U
79000 U
79000 V
79000 U

380000 U
79000 U

380000 U
380000 U
79000 U
79000 U

GL-SS-SM-2
15M7

4/10/96
16.6

SOLID

4900
990 U
990 U
990 U
990 U
210 )
650 I
990 U

1100
990 U
990 U
990 U
750 }
990 U
990
990 U
990 U
990 U

1100
990 U
990 U
990 U
580 I

4800 U
990 U
990 U
990 U

4800 U
990 U
990 U
990 U

4800 U
990 U

4800 U
4800 U
990 U
990 U

Pag* 1

FrU SVOAs/ScVComt>in«l
6/11/96



Target Compound Llal S«v uHU Organic Compoundi
Soil Analyttcal Rtculla

Tht Lubrisol Corporation
Grain*!** Lagoon Silt

Sanduiky County, Ohio

9AMr>t.R LOCATION:

DEPTH:

DATE COLLECTED:

MOISTURE CONTENT:
MATRIX:

ANALYTB UNITS
Dtolhyl phthalale ug/k|

4 Chlorophrnyl phrnylrlher ug/kg
limrrnr ug/kg

4 NitriMnlUnr ug/kg
4.6-LMrultTU~2-m*lhylphfnol ug/kg

N-Nitni*odlph*nylanunc ug/kg
4 Hrumnphenyl phcnyl e Ihrr "((''kg

llrmiihlombrn/rnr ug/kg
l'rnl«rhlnrnphrtuil ug/kg

lltrnnnthrrnr ug/kg
Anthracene ug/kg

Carba/ule ug/kg
t>i n litilyl pliilulme ug/kg

F'luornnlhrnt* tig/kg

I'yrrnr "g/kg
Butyl briuyl phlhtlalr >'g/kg

.1,3' Dirhtnrubrniliilne U8^8
Hrru(i(a)nnlhriirrnc "g/kg

("hrywnr ug/kg

bl»<2 ElhylheiyDphlhalate ug/kg
Dl n-i» lyl phlhalale ug/kg

BcruofbHluoranthenr ug/kg
Bcnio(k)nuoruilhen« ug/kg

l)cn/<>(«)pyrcnc ug/kg

lndvnn(l,2.3-cd)pyr«nr ug/kg
Dtberu(*,h)iinthracene ug/kg

llrnxo(ghl)perylene ug/kg

CLSS-SM 1
5'T

4/9/96
303

SOUU

4700 U

4700 U
4700 U

23000 U
23000 U

4700 U

4700 U
4700 U

23000 U
520 ]

4700 U

4700 U
4700 U

4700 U

4700 U

4700 U
23000 U
4700 U

4700 U

29000
4700 U

4700 U

4700 U

4700 U

4700 U
4700 U

4700 U

(H.-SS-SMI

IS IT
4/9/%

IS 3
SOI .ID

1600 U
1600 U
1600 U
7800 U
7800 U

1600 U
1600 U
1600 U
TWO U
350 )

1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
7800 U
1600 U
1600 U
2900
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U

Cl, SB-SMI UUP
IS'-IT

4/9/9*

192
SOUD

4100 U
4100 U
4100 U

20000 U
20000 U

4100 U
4100 U
4100 U

20000 U
320 |

4100 U
4100 U
4100 U
4100 U
4100 U
4100 U

20000 U
4100 U
4100 U
2900 |

4100 U
4100 U
4100 U
4100 U
4100 U
4100 U
4100 U

(U.S8-SMI

ir-19
4/9/96

IBS
SOUU

400 U
400 U
400 U

2000 U
2000 U

400 U
400 U
400 U

2000 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U
400 U

1000

400 U
400 U
400 U
400 U
400 U
400 U
400 U

(il.S6.SMl

JI'-23

4/9/96
201

SOUD

410 U
410 U
410 U

200U U

20UO U
410 U
410 U
410 U

2000 U

410 U
410 U
410 U
410 U
410 U
410 U
410 U

2000 U
410 U
410 U
510
410 U
410 U
410 U
410 U
410 U
410 U
410 U

<;t..S£SM 2
3 »'

4/10/96
164

SOLID

79000 U

79000 U

79000 U

3DOOOU U
.180000 U

79000 U
79000 U
79000 U

wonon n
7WOO U
79000 U

79000 U

7WOO U
79000 U

79UUO 11

79000 U
.180000 U
79000 U

79000 U

550000
79000 U

79000 U
79000 U

79000 U

79000 U
79000 U

79000 U

CI.S.VSM2
IS 17

4/IO/<M>

16 ft

SOLID

990 U

990 U

990 U

4HOO U
4NOO U

99(1 U
990 U

*tn n
4HOU I'

VSK) U

990 U

990 U

5S<> 1
<nm U
W<) U

UXX)

4800 U
990 U

990 U

AOOO

990 U
990 U
990 U
990 U
990 U
1M1/1 1 1990 U
990 U

I • Tht* retult ihuuld b* conxldrnd * quwllUllv* rullirwl*.

B • Thin renult I* qu»lll»llv*ly Invalid line* Ihli Mulyle wn detected In i blank »l i ilmlUr concentration.

U • Thl» compound w«» analyzed but not detected. The numerical value reprenenli the quanlltatton limit of the compound.

UJ • Thli compound was analyzed but not delected. The numerical value that repreienl* the quanlllalion limit of the

compound it a quantitative eiHmale.

Approved for Quality
Awura

R.r

Date

SVOAl/SokCoirtMd
bll/M



el Compound List Senf<^ ,Atile Organic Compof
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Phenol ug/kg
bis(2-Chloroethyl) ether ug/kg
2-Chlorophenol ug/kg
,3-Dichlorobenzene ug/kg

1,4-Dichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
2-Methylphenol ug/kg
2,2'-Oxybis(l-Chloropropane) ug/kg
4-Methylphenol ug/kg
M-Nitiosodi-n-propylamine ug/kg
Hexachloroethane ug/kg
Nitrobenzene ug/kg
sophorone ug/kg
2-Nitrophenol ug/kg
2,4-Dimethylphenol ug/kg
>is(2-Chloroethoxy)methane ug/kg
2,4-Dichlorophenol ug/kg
1,2,4-Trichlorobenzene ug/kg
Naphthalene ug/kg
4-Chloroaniline ug/kg
Hexachlorobutadiene ug/kg
4-Chloro-3-methylphenol ug/kg
2-Methylnaphthalene ug/kg
rlexachlorocyclopentadiene ug/kg
2,4,6-TrichJorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
Dimethyl phthalate ug/kg
Acenaphthylene ug/kg
2,6-Dinitrotoluene ug/kg
3-Nitroaniline ug/kg
Acenaphthene ug/kg
2,4-Dinitrophenol ug/kg
4-NitrophenoI ug/kg
Dibenzofuran ug/kg
2,4-Dinitrotoluene ug/kg

GL-SS-SM-2
17-19'

4/10/96
1S.7

SOLID

9700
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
370 J

1600 U
1600 U
1600 U
1600 U
7600 U
1600 U
1600 U
1600 U
7600 U
1600 U
1600 U
1600 U
7600 U
1600 U
7600 U
7600 U
1600 U
1600 U

GL-SS-SM-2
23'-25'

4/10/96
24.1

SOLID

430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
160 I
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U

2100 U
430 U
430 U
430 U

2100 U
430 U
430 U
430 U

2100 U
430 U

2100 U
2100 U

430 U
430 U

GL-SS-SM-3
5'-7

4/11/96
40.0

SOLID

4000 ]
1100 U
1100 UJ
1100 U
1100 U
140 ]
130 J

1100 U
2000 )
1100 U
1100 U
1100 U
1100 U
1100 UJ
180 I

1100 U
1100 UJ

190 J
290 J

1100 U
1100 U
1100 UJ
300 J

5300 U
1100 UJ
1100 UJ
noo u
5300 U

noo u
1100 U

1100 U

5300 U
1100 U

5300 UJ

5300 UJ

1100 U

1100 U

GL-SS-SM-3
IS'-IT1

4/11/96

19.6

SOLID

81000

49000 U

49000 U

49000 U

9300 I
24000 J

6300 J
49000 U

8200 J
49000 U
49090 U

49000 U
6700 J

49000 U

49000 U

49000 U
49000 U
24000 J

16000 J

49000 U

49000 U

49000 U

25000 J
240000 U
49000 U
49000 U

49000 U

240000 U
49000 U

49000 U

49000 U

240000 U
49000 U

240000 U

240000 U
49000 U

49000 U

GL-SS-SM-3

17-191

4/11/96
19.1

SOLID

62000

16000 U

16000 U

16000 U

16000 U
4100 J

16000 U
16000 U
1900 J

16000 U
16000 U

16000 U
16000 U

16000 U

16000 U
16000 U
16000 U

4200 J

2800 J

16000 U
16000 ' U

16000 U

4600 J
79000 U
16000 U

16000 U

16000 U
79000 U

16000 U

16000 U

16000 U

79000 U
16000 U

79000 U

79000 U
16000 U

16000 U

GL-SS-SM-3 DUP

17-19'
4/11/96

18.7

SOLID

46000

10000 U

10000 U

10000 U
10000 U

10000 U
10000 U
10000 U

1600 J
10000 U

10000 U
10000 U
10000 U

10000 U

10000 U

10000 U
10000 U
10000 U

10000 U

10000 U
10000 U

10000 U
10000 U

49000 U
10000 U

10000 U

10000 U

49000 U
10000 U

10000 U

10000 U

49000 U
10000 U

49000 U

49000 U
10000 U

10000 U

GL-SS-SM-3

21 '-23'

4/11/96
21.2

SOLID

5300

1700 U

1700 U

1700 U

350 J
880 J

290 J
1700 U

410 J
1700 U
1700 U
1700 U
1700 U

1700 U

1700 U
1700 U

1700 U
860 J

790 J

1700 U
1700 U

1700 U

1400 J

8100 U
1700 U

1700 U

1700 U

8100 U
1700 U

1700 U

1700 U

8100 U

1700 U

8100 U

8100 U
1700 U

1700 U

P.O. 3
Fft SVOAs/SoiVCombrod

6M1/96



Targtt Compound Lltl Sti .rialllt Organic Compound*
Soil Analytical Rttulto

Tht Lubriiol Corporation
Grvlntr1* Lagoon Silt

Sanduiky County, Ohio

9AMPLK LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
IXethyl phthalat* ug/kg

1 < hlnrophrnyl phrnyl ether ug/kg
:ltinrrne "ft/kg

4 Nllriwnlllnr »K/kI
4.6.LHnltru-2-mrlhylphrm>l "g/k|
N-Nltriwidlprirnyliimtnr »g/kg
1 Hrurruiphrnyl plwnyl elhrr ug/kg
Irnarhlurobrnxrnr ug/kg
'enliuhlimiphrmil ug/kg
I'tirniinlhrrnr ug/kg
Anthracene ug/kg
( arhn/ole ug/kg
1)1 11 Inilyl phlhol.ilr "K/kg
Flunrnnlhrnr "K/kg
I'yrriM- "K/kg
llutyl tvruyl phthnliilr ug/kg
1.1 Diihlorubrn/lillnr ug/kg
rtrn/ii(n).inlliriHTn« ug/kg
C hrywnr ug/kg
til*(2 l-thylhcxyl) phlhiilAle »'g/kg
HI n Dctyl phlhalalr ug/kg
Bcn/o(b)flu<'r«nlh*ne ug/kg
Brn/ii(k)fluor«nl)wnp "ft/kg
Hvn/<t<*)pyrrnr ug/kg
lmfonn(l,2.3-r<l)pyren« uK/kR
t>!brn/(A,h)itnlhriicene ug/kg
llcn/olghOperylenr ug/kg

U.SS-SMZ
17 19'

4/10/96
157

SOLID

1600 U
IMX) U
I60U U
7MX) U
7600 U
I6UO U
1600 U
1600 U
7600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
550 |

7600 U
1600 U
1600 U
1200 |
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U

(il SSSM2
2.V.2J-

4/IO/%
241

SOUD

430 U
410 U
4.10 U

2100 U
2100 U

4.TO U
4.10 U
4.10 U

2 UK) U
4.10 U
410 U
4.10 U
4.10 U
410 U
410 U
120 )

2100 U
410 U
410 U
270 J
4.10 U
430 U
410 U
430 U
4.10 U
430 U
430 U

(iU-SS-SM.1
3--T-

4/11/06
400

SUUD

1100 U
1100 U
1100 U
5300 U
5300 U|
1100 U
1100 U
1100 U
5300 U)
I'M |

1100 U
1100 U
1100 U
MOO u
120 |

1100 U
5300 U
1100 U
1100 U
4900
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U

C.l. SS-SM .̂1
is ir

4/11/9A
IV 6

SOLID

49000 U
49000 U
49000 U

240000 U
240000 U
49000 U
49000 U
49000 U

240000 U
8200 )

49000 U
49000 U
49000 U
49000 U
49000 U
49000 t)

240000 U
49000 U
49000 U
82000
49000 U
49000 U
49000 U
49000 U
49000 U
49000 U
49000 U

(.1..SS-SM.1
IT". 19'

4/11/96
191

SOLID

16000 U
16000 U
IMXW U
79000 U
7WOO U
16000 U
16000 U
16000 U
79000 U

1600 |
16000 U
16001) U
IbOOO U
IMXX) U
IMXIO u
16000 U
79000 U
IhOOO U
16000 U
17000 f
16000 U
16000 U
16000 U
16000 U
16000 U
16000 U
16000 U

CI.SS-SM 3DUI'
17 19

4/11/96
IM7

SOLID

10000 U
10000 U
10000 U
49000 U
49000 U
10000 U
10001) U
10000 U
49000 U
10000 U
10000 U
10001) U
10000 U
10000 U
10000 I)
1 0000 U
49000 U
10000 U
10000 U
7100 I

10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U

CI-SSSM 1
21 23

4/l l/%
212

SOLID

1700 U

1700 U

1700 U

HIOO 11
M100 U

1700 U

1700 U

1700 U

HIOO U
4W 1

1700 U

171X) U

171X1 U

1700 U
I7IX) U
1700 11

HIOO LI
1700 U

1700 U

6400
1700 U

1700 U

1700 U

1700 U

1700 U

I71X) U

1700 U

| • Thl> rcnull ihuuld be connldirtd I i|imntll«llvc c»llm<tl«.
B • Thin rtnult!» qunllMllvrly Invalid ilncr thl> mulylo w«t detected In • bUnk (I • »lmll»r concentration.
U • Thl» compound WM analyzed but nut delected. The numerical value repreienti the quantllallon limit ol the compound.

U| • This compound wa> analyzed but not detected. The numerical value that repreienti the quantltarlon limit of the

compound li a quantitative eitlmate.

Approved for Quality
Auuranee IUI**M byt

Rev- fit SVOAVSoH'ConbnMt



\ ^et Compound List SeiC-,, /atile Organic Compo^
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
'henol ug/kg

bis(2-Chloroethy 1) ether ug/kg
2-Chlorophenol ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
2-Methylphenol ug/kg
2,2'-Oxybis(l-Chloropropane) ug/kg
i-Methylphenol ug/kg
sI-Nitrosodi-n-propylamine ug/kg
Hexachloroethane ug/kg
Nitrobenzene ug/kg
Isophorone * ug/kg
2-Nitrophenol ug/kg
2,4-Dimethylphenol ug/kg
>is(2-Chloroethoxy)methane ug/kg
2,4-Dichlorophenol ug/kg
1,2,4-Trichlorobenzene ug/kg
Naphthalene ug/kg
4-Chloroaniline ug/kg
Hexachlorobutadiene ug/kg
4-Chloro-3-methylphenol ug/kg
2-Methylnaphthalene ug/kg
rlexachlorocyclopentadiene ug/kg
2,4,6-Trichlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
Dimethyl phthalate ug/kg
Acenaphthylene ug/kg
2,6-Dinitrotoluene ug/kg
3-Nitroaniline ug/kg
Acenaphthene ug/kg
2,4-Dinitrophenol ug/kg
4-Nirrophenol ug/kg
Dibenzofuran ug/kg
2,4-Dinitrotoluene ug/kg

GL-SS-SM-4
5'-r

4/11/96
25.0

SOLID

49000 B
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U
260000 U

1300000 U
260000 U
260000 U
260000 U

1300000 U
260000 U
260000 U
260000 U

1300000 U
260000 U

1300000 U
1300000 U
260000 U
260000 U

GL-SS-SM-4
l5'-ir

4/11/96
18.1

SOLID

1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
3200
1600 U
1300 )
1600 U
1600 U
1600 U
420 I

1600 U
1600 U
1600 U
1600 U
7800 U
1600 U
1600 U
1600 U
7800 U
1600 U
1600 U
1600 U
7800 U
1600 U
7800 U
7800 U
1600 U
1600 U

GL-SS-SM-4
19'-21'

4/11/96
21.3

SOLID

380 B
2100 U
2100 U
2100 U
2100 U
2100 U
2100 U
2100 U
2100 U
2100 U
2100 U
2100 U
220 I

2100 U
2100 U
2100 U
2100 U
2100 U
620 I

2100 U
2100 U
2100 U
2100 U

10000 U
2100 U
2100 U
2100 U

10000 U
2100 U
2100 U
2100 U

10000 U
2100 U

10000 U
10000 U
2100 U
2100 U

GL-SS-SM-4
2V-23'

4/11/96
18.2

SOLID

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U

2000 U
400 U

2000 U
2000 U
400 U
400 U

GL-SS-SM-5
y-T

4/10/96
14.1

SOLID

26000 J
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
31000 U
6100 ]

31000 U
31000 U
31000 U
22000 ]

150000 U
31000 U
31000 U
31000 U

150000 U
31000 U
31000 U
31000 U

150000 U
31000 U

150000 U
150000 U
31000 U
31000 U

GL-SS-SM-5 DUP
5-7

4/10/96
13.5

SOLID

50000 J
76000 U
76000 U
76000 U
76000 U
15000 J
76000 U
76000 U
76000 U
76000 U
76000 U
76000 U
76000 U
76000 U
76000 U
76000 U
76000 U
76000 U
32000 J
76000 U
76000 U
76000 U
78000 J

370000 U
76000 U
76000 U
76000 U

370000 U
76000 U
76000 U
76000 U

370000 U
76000 U

370000 U
370000 U
76000 U
76000 U

P«B«5



Targtl Compound Lltl Stt ialllt Organic Compounds
Soil Analytical Rtoult*

Tht Lubrliol Corporation
Crtlntr1! Lagoon Silt

Sandutky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALVTE UNITS
LMrlhyl phthalate ug/kg
4 t hlnrophrnyl phrnyl rthrr ug/kg
hlunrrnc ug/kg
4 NitriMiuhnr UK/kg
4.6 Ulntlro 2-irMthylphrruil ug/kg
N NIlriMudlphenylamin* ug/kg
4 ftrtimnphrnyl phtmyl rlh«r ug/kg
)lr»achlnrobrn«rne "g/kg
I'rntaihluniphcmil ug/kg
I'lirn/inlHrrnr ug/kg
Anthracene ug/kg
('iirhn/nlr ug/kg
Pi u liuiyl phlh«l«lr ug/kg
1 liiornnlhrnr "g/kg
Pyrrrw "K/M
llulyl hrn/yl phth*l»tr "g/kg
1..V Dkhlurobrn/ldlnc ug/kg
llrn/odOnnthracrne ug/kg
Chrywnr ug/kg
l>i»(2 Klhylhr«yl) phthnUle ug/kg
1 )| n IK lyl phlhulnlr ug/kg
Hrn*o(b)fluoriinlhene ug/kg
Hcnzn(k)fluoranlhene ug/kg
(IrivodOpyrerw ug/kg
lmlrno(l,2,.l fd)pyr»iw ug/kg

l)lbrn/.(A,h)anlhraccne ug/kg

nrn/o(ghl)perylvnt ug/kg

CI S8-SM4
$'•7

4/11/96

MO
SOUD

260000 U

260000 U

260000 U

1300000 U

1300000 U
260000 U

260000 U
260000 U

1300000 U

260000 V

260000 U
260000 U
260000 U

260000 U
260000 U

260000 U

1.100000 U
260000 U

260000 U

1100000
260000 U

260000 U

260000 U

260000 U
260000 U

260000 U

260000 U

(il SS-SM4

15-17
4/11/96

181
SOLID

1600 U
1600 U
1600 U
7HOO U

7800 U

1600 U
1600 U
1600 U
7HOO U
1600 U
1600 U
1600 U
440 |

1600 U

1600 U
1000 |
7HOO U

1600 U
1600 U

11000
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U

<:i,SS-SM-4

19-21
4/11/96

213
SOLID

2100 U
2100 U
2100 U

10000 U
10000 U

2100 U
2100 U
2100 U

10000 U
2100 U
2100 U
2100 U
470 |

2100 U
2100 U
1300 |

10000 U

2100 U
2100 U

17000
430 |

2100 U
2100 U
2100 U
2100 U
2100 U
2100 U

CI..SS-SM4

2123'
4/11/46

182
SOLID

400 U
400 U
400 U

2000 U
2001) U
400 U
400 U
400 U

2000 U

400 U
400 U
400 U
400 U
400 U
400 U

72 I
2000 U

400 U
400 U

2700
400 U
400 U
400 U
400 U '
400 U
400 U
400 U

UL-SS-SMS
5-7

4/10/96

141
SOLID

31000 U

31000 U

11000 U
150000 U

I4000D U
31000 U

.11000 U
11000 U

150000 U

4700 |

11000 U
11000 U
11000 U
.11000 U

11000 U
.11000 U

150000 U
.11000 U

.11000 U

21000 |
.11000 U

31000 U
.11000 U

31000 U

31000 U
31000 U
31000 U

i;i SfrSMSDUC
S'-7

4/10/96
1.15

SOLID

76000 U

76000 U

76001) U
17000(1 I)

170000 U
76000 IJ

76000 U
76000 U

170000 U
16000 |

76000 U
76000 I)

7(.(X)0 U
76000 U

76000 U

76000 U
170000 U
7MXX) U

76000 U

64000 |
76000 U

76000 U

76000 U
76000 U

76000 U
76000 U

76000 U

J • Thin reiull nhould k* ronnldcred « quantitative Mllirwlt.
H • Thli mull I* i|u«lluilvcly Invalid ulnre lhl» analyle WM detected In a blank at a ilmllar contcnlrnllon.
U • Thlt compound w«» analyzed but not delected. The numerical value reprenenli the quanlllatlun limit of the compound.
UJ • Thli compound waa analyzed but not delected. The numerical value thai repreient* the quantitallon limit of the

compound It a quantitative estimate.

P.g. «

Approved for Quality
Auurance RcUate byt

n,,,



c JatilI Compound List Ser*$ /atile Organic Com,
Soil Analytical Results

The Lubrlzol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Phenol ug/kg
bis(2-Chloroethyl) ether ug/kg
2-Chlorophenol ug/kg
1,3-Dichlorobenzene ug/kg
,4-Dichlorobenzene ug/kg
,2-Dichlorobenzene ug/kg

2-Methylphenol ug/kg
2,2'-Oxybis(l-Chloropropane) ug/kg
l-Methylphenol ug/kg
^J-Nitrosodi-n-propylamine ug/kg
-lexachloroethane ug/kg
Nitrobenzene ug/kg
sophorone ug/kg

2-Nitrophenol ug/kg
2.4-Dimethylphenol ug/kg
bis(2-Chloroethoxy)methane ug/kg
2,4-DichJorophenol ug/kg
1,2,4-Trichlorobenzene ug/kg
Naphthalene ug/kg
4-Chloroaniline ug/kg
Hexachlorobutadiene ug/kg
4-Chloro-3-methylphenol ug/kg
2-Methylnaphthalene ug/kg
hlexachlorocyclopentadiene ug/kg
2,4,6-Trichlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
Dimethyl phthalate ug/kg
Acenaphthylene ug/kg
2,6-Dinitrotoluene ug/kg
3-Nitroaniline ug/kg
Acenaphthene ug/kg
2,4-Dinitrophenol ug/kg
4-Nitrophenol ug/kg
Dibenzofuran ug/kg
2,4-Dinitrotoluene ug/kg

GL-SS-SM-S
ir-131

4/10/%
18.4

SOLID

64000
13000 LI
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 U
13000 ' U
13000 U
13000 U
65000 U
13000 U
13000 U
13000 U
65000 U
13000 U
13000 U
13000 U
65000 U
13000 U
65000 U
65000 U
13000 U
13000 V

GL-SS-SM-5
15'-17

4/10/96
22.1

SOLID

680
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U

2100 U
420 U
420 U
420 U

2100 U
420 U
420 U
420 U

2100 U
420 U

2100 U
2100 U
420 U
420 U

GL-SS-SM-5
20'-22'

4/10/96
21.0

SOLID

390 I
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U

2000 U
420 U
420 U
420 U

2000 U
420 U
420 U
420 U

2000 U
420 U

2000 U
2000 U
420 U
420 U

GL-SS-SM-6
s-r

4/10/96
19.0

SOLID

65000
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
66000 U
14000 U
14000 U
14000 U
66000 U
14000 U
14000 U
14000 U
66000 U
14000 U
66000 U
66000 U
14000 U
14000 U

GL-SS-SM-6
ir-131

4/10/96
20.3

SOLID

67000
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
14000 U
67000 U
14000 U
14000 U
14000 U
67000 U
14000 U
14000 U
14000 U
67000 U
14000 U
67000 U
67000 U
14000 U
14000 U

GL-SS-SM-6
15'-17'

4/10/96
18.3

SOLID

11000
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U

190 J
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
1600 U
7800 U
1600 U
1600 U
1600 U
7800 U
1600 U
1600 U
1600 U
7800 U
1600 U
7800 U
7800 U
1600 U
1600 U

P.3.7

Fito SVOAVSoiVConbinKl
6/11/96



Targtl Compound LUt Stfc /atllt Organic Compound*
Soil Analytical Rtiulto

Tht Lubriiol Corporation
Grtlntr** Lagoon Silt

Sanduiky County, Ohio

SAMPLE LOCATION:

IlilTH:

OATB COLLECTED:

MOISTURE CONTENT;
MATRIX:

ANALVTE UNITS
1 Methyl phlhalat* ug/kg

4 ( 'hlnrnphrnyl phrnyl elhrr UR/^K
lluorrnr "ft/kg
4 Nlluunilinr ug/kg

4.6 Uuutro-2 rmrlhylphenol ug/kg

N-NttruHxilphrnyUminr ug/kg
4 llrnmnphrnyl phcnyl rthcr ug/kg

fl*«achlurobrn«rnr ug/kg
I'nilai hliiriipltrnol ug / kg

I'lwiumlhrrnr ug/kg

Anthrttrnr ug/kg

C«rl>«/olr ug/kg

l)i n buiyl phlhalnte UK/ kg

Ihnimnthrnr "It/kg
1'yrrnr ug/kg
llulyl hrn/yl phlhalnlr ug/kg

3.3' 1 >irhliiri>hrn?ldlne "g/kg

lkiuu(«)ni\thrmme »|;/kg

( hrywiw ug/kg

bl.-(2 rthyllirxyl) phthnUte ug/kg

Dl n uclyl phlhaUlr ug/kg

Hcrun(b)l1unr«nthcn« uK/kg
lkTi/o(k)fliioriinlrwnr ug/kg

Brn?o(«)pyrrn« ug/kg

lntlrmi(l,2,?-cd)pynfn« ug/kg
l)lbrn/(«,h)iinlhrwvnr ug/kg

lk>t»o(ghl)pcrylrn« ug/kg

CI-S^SMS

n n
4/10/96

184
SUUU

13COO U
1.1000 U

13000 U

hSOOO U

65000 U

IMOO U
i.vmo u
l.TOOO U

6*000 U

13000 U

13000 U
1.1000 U

I.KXN) U

13000 U

13000 U

13000 U

65000 U
13000 U

1.3000 U

1.3000 U

13000 U

13000 U

1.3000 U

13000 U
13000 U

13000 U

13000 U

r.t S&SM-S
is'-ir

4/10/96

221
SUUU

420 U
420 U
420 U

2100 U
2100 U
420 U
420 U
420 U

2100 U
420 U
420 U
420 U
420 U
420 U
420 U
420 It

2100 U
420 U
420 U
880
420 U
420 U
420 U
420 U
420 U
420 U
420 U

CI.-S&-SM3
20-22

4/IO/M
210

SOIJU

420 U
420 U
420 U

2000 U

2000 U

420 U
420 U
420 U

2000 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U

2000 U

420 U
420 U
90 B

420 U
420 U
420 U
420 U
420 U
420 U
420 U

<;t,<£-SM-«
yr

4/IO/%

190
SOLID

14000 U

14000 U
14000 U

66000 U

66000 U
14000 U

14000 U
14000 U
66000 U

14000 U
14000 U

14000 U

14000 U
14000 U
14000 U

14000 U

66000 U
14000 U

14000 U

33000
14000 U

14000 U

14000 U

14000 U
14000 U

14000 U

14000 U

U.S6-SM-6

IT 1,3
4/IO/W

203
SOLID

14000 U
14000 U

I400U U

hTOOO U
67000 U

14000 U
14000 U

14000 U
67000 V
14000 U
14000 U

14000 U
14000 I)

14000 U

14000 U

14000 U
67000 tl

14000 U
141)00 U

14000 U

14000 U

14000 U

1400U U

14000 U
14000 U

14000 U

14000 U

(.I-SS-SM6

15 17
4/10/96

183
SOLID

1600 U
161)0 U
1600 U

7HOO tl
7HOU U
1600 U

1600 U

1600 II

7HOO U
1600 U

1600 U

1600 U

1600 U

1600 U

1600 U

160(1 U

7(101) U

1600 U

1600 U

9VO )

1600 U

1600 U

1600 U

1600 U

1600 U

1600 U

1600 U

| • Thin rrnult thuuld be conildcrvd «<|u*nlll«llvv rttlmttc.

El • Thin reiult ll quallUllvtly Invalid line* Ihli annlyle wn» detected In * blank *l«ilmlUr concentration

U • Thl« compound w»» iiulyzvd but not detected The numeric*! value reprewnln (he quftntltatton llmll of the compound.

U) • This compound waf analyzed but not delected. The numerical value that repretentt the qunnritatlon llmll of the

compound li a quantitative estimate.

p.o.«

Approved for Qiulity
AMuraBM lUleaae by:

Due

FM SVOAl/SorVComMwl
vnm



TV_xt Compound List Seit i4tlle Organic CompoJL.
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Phenol ug/kg
bis(2-Chloroethyl) ether ug/kg
2-Chlorophenol ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
2-Methylphenol ug/kg
2,2'-Oxybis(l-Chloropropane) ug/kg
4-Methylphenol ug/kg
N-Nitrosodi-n-propylamine ug/kg
Hexachloroethane ug/kg
Nitrobenzene ug/kg
[sophorone ug/kg
2-Nitrophenol ug/kg
2,4 Dimethylphenol ug/kg
bis(2-Chloroethoxy)methane ug/kg
2,4-Dichlorophenol ug/kg
1,2,4-Trichlorobenzene ug/kg
Naphthalene ug/kg
4-Chloroaniline ug/kg
Hexachlorobutadiene ug/kg
4-Chloro-3-methylphenol ug/kg
2-Methylnaphthalene ug/kg
Hexachlorocyclopentadiene ug/kg
2,4,6-Trichlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
Dimethyl phthalate ug/kg
Acenaphthylene ug/kg
2,6-Dinitrotoluene ug/kg
3 Nitroaniline ug/kg
Acenaphthene ug/kg
2,4-Dinitrophenol ug/kg
4-Nitrophenol ug/kg
Dibenzofuran ug/kg
2,4-Dinitrotoluene "g/kg

GL-SS-SM-6
20'-22'

4/10/96
22.6

SOLID

2100
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U

2100 U
430 U
430 U
430 U

2100 U
430 U
430 U
430 U

2100 U
430 U

2100 U
2100 U
430 U
430 U

GL-SS-SM-7
3'-5'

4/11/96
18.4

SOLID

130000 I
160000 U
160000 U
160000 U
160000 U
31000 I

160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
42000 ]

160000 U
160000 U
160000 U
160000 U
16000 I

780000 U
160000 U
160000 U
160000 U
780000 U
160000 U
160000 U
160000 U
780000 U
160000 U
780000 U
780000 U
160000 U
160000 U

GL-SS-SM-7
7-91

4/11/96
19.3

SOLID

45000
8200 U
8200 U
8200 U
8200 U
8200 U
1900 J
8200 U
1400 I
8200 U
8200 U
8200 U
8200 U
8200 U
1200 ]
8200 U
8200 U
8200 U
8200 U
8200 U
8200 U
8200 U
8200 U

40000 U
8200 U
8200 U
8200 U

40000 U
8200 U
8200 U
8200 U

40000 U
8200 U

40000 U
40000 U
8200 U
8200 U

GL-SS-SM-7
ir-131

4/11/96
16.8

SOLID

540 I
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

1900 U
400 U
400 U
400 U

1900 U
400 U
400 U
400 U

1900 U
400 U

1900 U
1900 U
400 U
400 U

GL-SS-SM-7 DUP
ll'-13'

4/11/96
19.0

SOLID

5500 J
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U

3900 U
810 U
810 U
810 U

3900 U
810 U
810 U
810 U

3900 U
810 U

3900 U
3900 U
810 U
810 U

GL-SS-SM-7
15'-17'

4/12/96
20.0

SOLID

3300
410 U
410 U
410 U
410 U
130 J
67 J

410 U
89 J

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
140 ]
100 J
410 U
410 V
410 U
210 )

2000 U
410 U
410 U
410 U

2000 U
410 U
410 U
410 U

2000 U
410 U

2000 U
2000 U

410 U
410 U

P.g.9



LTargjtI Compound LJtl SMW V«lllt Organic Compound!
Soil Analytical RttulU

Tht Lubriiol Corporation
Crtlncr*t Lagoon Silt

Sanduiky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTRNT:
MATRIX:
ANALYTE UNITS
IHelhyl phlhalalt ug/kg
4 Chlnrophrnyl phrnyl elhcr ug/kg
•fuomw ug/kg

4 NllriNirullnr >'||/kg
4.6-LHnilro 2 mtlhylphcnol ug/kg
N-NllrtMudlphmylarrurw ug/kg
4 Hromophcnyl phcnyl rlhrr ug/kg
rlc»»chlofi)bwn*rn« ug/kg
l'rnl«fhluniphrnol ug/kg
I'heiumlhrcnc ug/kg
Anlhracmr ug/kg
( jrhn/olc <>R/kg
1 >l-n bulyl phlh«l»l* ug/kg
FJunrjinlhrrM- ug/kg
I'yrrne >'g/kg
llulyl hrnryl phlhalatr ug/kg
1 T Uichlnrobrnildlnc "R/kg
Ilrn7n(«)anthr*n*n« uK/kg
thrywrw ug/kg
hl!i(2 I'thylhoyl) phlhuUlc ug/kg
1)1 n nclyl phihalalc ug/kg
Hcruo(b)nunranlh«nr ug/kg
ltcn/o(k)nuomnlhenr "g/kg
IVn/o(a)pyr«nc ug/kg
lndrnn(l>2<3>cd)pynpnf ug/kg
l)lhrn>(a,h)«nlhracrn« ug/kg
llrn/o(ghl)p<!rylen« ug/kg

C.I.HS-SM6
20-22'

226
SOLID

430 U
430 U
430 U

2100 U
2100 U
430 U
430 U
430 U

2100 U
430 U
430 U
430 U
4K) U
4.30 U
430 U
430 U

2100 U
430 U
430 U
180 I
430 U
430 U
430 U
430 U
430 U
430 U
430 U

U.SS-SM?
r-s1

4/11/96

184

SOUD

160000 U

160000 U

160000 U

780000 U

780000 U

160000 U

160000 U

160000 U

780000 U

160000 U

160000 U

160000 U

160000 U

160000 U

iNWOo u
160000 U

7HOOOO U

160000 U

160000 U

720000

160000 U

160000 U

160000 U

160000 U

160000 U

160000 U
160000 U

<;t.-SS-SM7
7-9-

4/11/96
IV 3

SOUD

8200 U

•200 U

8200 U

40000 U

40000 U

8200 U

8200 U

8200 U

40000 U

8200 U

8200 U

8200 U

8200 U

8200 U

8200 U

8200 U

40000 U

8200 U

8200 U

8200 U

8200 U

8200 U

8200 U

8200 U
8200 U
8200 U
8200 U

<;i.-SS-SM-7
11-13'

4/11/96
168
SOLID

400 U
400 U

400 U

1900 U

1900 U

400 U

400 U

400 U

1900 U

400 U

400 U

400 U

400 U

400 I)

400 U

400 U

1900 U

400 U

400 U

1900

400 U

400 U

400 U

400 U

400 U

400 U
400 U

C.I.SS-SM-7DUI'
11-13

4/11/96
190
SOUD

810 U
BIO U
HID U

.1900 U

.1900 U

810 U

BIO U

810 U

1900 U

810 t)

BIO U

810 U

810 U

HI!) U

810 U

810 U

1900 U

810 U

H10 U

IWO
sin u
810 U

810 U

810 U

810 U

810 U

810 U

(it S&SM7

IS 17

4/12/96

200

SOUP

410 U

410 U

410 U

2(100 U

2000 U

410 U

410 I)

410 U

7IXX) (1

57 I

410 U

410 U

110 U

410 U

41U U

410 U

2000 U

410 U

410 U

.1200
410 U
410 U
410 U
410 U
410 U
410 U
410 U

P.O. 10

| • Thin rcnull ihould bv cunvldcrrd « qunnlllillvr eitlmnlc.
f) • Thl« mult It qunllmilvely liw«lld lines lhi« «n«lyl« wim delected In * blank »t • nlmJUr coin fnlrnllon
U • ThU compound WM nnnlyicd but not delected Tht numeric*! vnlue reprcnenU the quonlllallon limit of the compound.
U) • Thli compound WM analyzed but not detected The numerical value thai represent* the qu«ntltallon limit of the

compound Is • quantitative eitimate.

for QiuJlty
AMUrW«$ B«JMM by:

^S^L.



Offhd.iget Compound List SeiL, Jatile Organic Compoffhds
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Phenol ug/kg
bis(2-Chloroethyl) ether ug/kg
2-Chlorophenol ug/kg
1,3-Dichlorobenzene ug/kg
,4-.Dichlorobenzene ug/kg
,2-Dichlorobenzene ug/kg

2-Methylphenol ug/kg
2,2'-Oxybis(l-Chloropropane) ug/kg
l-Methylphenol ug/kg
•J-Nilrosodi-n-propylamine ug/kg
-lexachloroethane ug/kg
Nitrobenzene ug/kg
Isophorone ug/kg
2-Nitrophenol ug/kg
2,4-Dimethylphenol ug/kg
>is(2-Chloroethoxy)methane ug/kg
2,4-Dichlorophenol ug/kg
1,2,4-Trichlorobenzene ug/kg
Naphthalene ug/kg
l-Chloroaniline ug/kg
Hexachlorobutadiene ug/kg
4-Chloro-3-methylphenol ug/kg
2-Methylnaphthalene ug/kg
rlexachlorocyclopentadiene ug/kg
2,4,6-Trichlorophenol ug/kg
2,4,5-Trichlorophenol ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg
Dimethyl phthalate ug/kg
Acenaphthylene ug/kg
2,6-Dinitrotoluene ug/kg
3-Nitroaniline ug/kg
Acenaphthene ug/kg
2,4-Dinitiophenol ug/kg
4-Nitrophenol ug/kg
Dibenzofuian ug/kg
2,4-Dinitrotoluene ug/kg

GL-SS-SM-8
O'-V

4/11/96
17.6

SOLID

430000 ]
560000 U
560000 U
560000 U
91000 ]

230000 J
560000 U
560000 U
560000 U
560000 U
560000 U
560000 U
560000 U
560000 U
560000 U
560000 U
560000 U
350000 I
86000 ]

560000 U
560000 U
560000 U
130000 J

2700000 U
560000 U
560000 U
560000 U

2700000 U
560000 U
560000 U
560000 U

2700000 U
560000 U

2700000 U
2700000 U
560000 p
560000 U

GL-SS-SM-8
3'-5'

4/11/96
15.9

SOLID

330000 J
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U

1900000 U
390000 U
390000 U
390000 U

1900000 U
390000 U
390000 U
390000 U

1900000 U
390000 U

1900000 U
1900000 U
390000 U
390000 U

GL-SS-SM-8
7-91

4/11/96
15.4

SOLID

250000 B
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U

1900000 U
390000 U
390000 U
390000 U

1900000 U
390000 U
390000 U
390000 U

1900000 U
390000 U

1900000 U
1900000 U
390000 U
390000 U

GL-SS-SM-8
ir-131

4/11/96
16.9

SOLID

53000
400 U
130 J
400 U
400 U

52 J
540
400 U
460
400 U
400 U
400 U

48 J
400 U
400 U
400 U
400 U

60 J
400 U
400 U
400 U
400 U
400 U

1900 U
400 U
400 U
400 U

1900 U
400 U
400 U
400 U

1900 U
400 U

1900 U
1900 U
400 U
400 U

GL-SS-SM-8
15'-17

4/11/96
18.4

SOLID

2500
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U

2000 U
400 U

2000 U
2000 U
400 U
400 U

GL-SS-SM-9
4'-6'

4/12/96
18.4

SOLID

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U

2000 U
400 U

2000 U
2000 U

400 U
400 U

P»g« 11
Fto SVOAs/SoarCcmbrMd

6/11«



Targt I Compound LUt S«i utllt Organic Compound!
Soil Analytical RnuJto

The Lubriiol Corporation
Grtlntr1* Lagoon Sill

Sandutky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALVTE UNITS
1 hclhyl phlh*l*le ug/ kg
4 < 'hlurnpiirnyl phrnyl rlhrr uR/kg
riiinrrtir ug/kg
4 NilriMiullnc ug/kg
4.6 DirUlto 3 methylphrnol ug/kg
N NitroMjdlphvnyUrnirui ug/kg
4 llnimophrnyl phcnyl ««hrr ug/kg
llrxtruiirobvrtune ug/kg
I'rnUthluroprNHiol ug/kg
rhrrunlhrtrw ug/kg
Anthracene UR^R
Carbmulc ug/kg
1 >i n bulyl phth«l»l» ug/kg
Munninlhrnr llg/kg
I'yrenr ug/kg
Butyl hrn/yl phlhaUle ug/kg
I.T-LMrhlnrobrnzldlnr ug/kg
Hrn7c>(<i)<inlhr«cfrnr "g/kg
Chrywne ug/kg
hM: i;thylhf»yl) phlhalmr ug/kg
Dl n-oclyl phlhalale ug/kg
Hen/n(b)nuo»nlhene ug/kg
Hrn/(Xk)(luor«nlhrnr ug/kg
IViut)(«)pyrpn« ug/kg
lnden»(l,2.3-cd)pynm« ug/kg
Dtbeni!(a,h)anlhracrne ug/kg
llrruo(ghl)peryl»ne ug/kg

CL'SSSM-S
0-1

4/11/96
176

SOLID

MOOOO u
MOOOO U

uoooo u
2700000 U
2700000 U

MOOOO U
MOOOO U
MOOOO U

2700000 U
MOOOO U
MOOOO U
MOOOO U
MOOOO U
MOOOO U
MOOOO U
MOOOO U

2700000 U
MOOOO U
MOOOO U

4000000
MOOOO U
MOOOO U
560000 U
560000 U
560000 U
MOOOO U
MOOOO U

<;i-SvSM8
3 5

4/ll/%
IS«

SOLID

340000 U
.190000 U
woooo u

1900000 U
1900000 U
390000 U
390000 U
390000 U

1900001) U
390000 U
390000 U
390000 U
.190000 U
390000 U
390000 U
390000 U

1900000 U
390000 U
390000 U

2700000
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U

U.-SS-SM-I
7-V

4/11/96
IS 4

SOLID

390000 U
390000 U
390000 U

1900000 U
1900000 U
390000 U
390000 U
390000 U

1900000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U

1900000 U
390000 U
390000 U

2300000
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U
390000 U

CI.SS-SM.8
11-13

4/ll/%
169

SOLID

400 U
401) U
400 U

1900 U
1900 U
400 U
400 U
400 U

1901) U
400 U
400 U
400 U
400 U
400 i;
400 U
401) U

1900 U
400 U
400 U

2500 |
400 U
400 U
400 U
400 U
400 U
400 U
400 U

CI.-SS-SM-R
15'ir

4/11/96
184

SOLID

400 U
400 U
400 U

2000 U
2000 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U
400 U

3600
400 U
400 U
400 U
400 U
400 U
400 U
400 U

CL'SS-SMV
4 6

4/l2/%
IM

SOI ID

400 U
400 U
40(1 U

HI**) I)
2001) U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
41X1 U
400 U

1000

400 U
400 U
400 U
400 U
400 U
400 U
400 U

] • Thli nriull ihuuld b« cuiuldcred * qu*mll«llv« «f tlm*lo.
D • Thli reiult l» qualitatively Invalid ilncv ihln wmlyte wm dclrclcd In « blank nl * utmlUr eonronlrnllon.
U • ThU compound w«« analyzed but not delected. The numerical vnlue repre*enli the qunntllillon limit of the compound
U| • Thl» compound w»» analyzed but not delected. The numerical value that represents the quantltallon limit of the

compound 1» a quantitative estimate.

Approved for Qiulity
by:

fit 8VOAVSo*Con*n«l



\ .get Compound List Seiil, ,fotile Organic CompoV js
Soil Analytical Results

The Lubrizol Corporation
G telnet's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:

ANALYTE UNITS

Phenol ug/kg
bis(2-Chloroethyl) ether ug/kg
2-ChIorophenol ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
2-Methylphenol ug/kg
2,2'-Oxybis(l-Chloropropane) ug/kg
4-Methylphenol ug/kg
N-Nitrosodi-n-propylamine ug/kg
Hexachloroethane ug/kg
Nitrobenzene Ug/kg
Isophorone ug/kg

2-Nitrophenol ug/kg
2,4-Dimethylphenol ug/kg
bis(2-Chloroethoxy)methane ug/kg
2,4-Dichlorophenol ug/kg

1,2,4-Trichlorobenzene ug/kg
Naphthalene ug/kg

4-ChIoroaniline ug/kg
Hexachlorobutadiene ug/kg

4-Chloro-3-methylphenol ug/kg
2-Methylnaphthalene ug/kg
Hexachlorocyclopentadiene ug/kg
2,4,6-Trichlorophenol ug/kg

2,4,5-Trichlorophenol ug/kg
2-Chloronaphthalene ug/kg
2-Nitroaniline ug/kg

Dimethyl phthalate ug/kg

Acenaphthylene ug/kg

2.6-Dinitrotoluene ug/kg
3-Nitroaniline ug/kg
Acenaphthene ug/kg

2,4-Dinitrophenol ug/kg
4-Nitrophenol ug/kg
Dibenzofuran ug/kg

2,4-Dinitrotoluene ug/kg

GL-SS-SM-9

6'-8'
4/12/96

18.9
SOLID

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
380 ]
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

2000 U
410 U
410 U
410 U

2000 U

410 U
410 U
410 U

2000 U
410 U

2000 U
2000 U
410 U
410 U

GL-SS-SM-9
12'-14'

4/12/96
20.0

SOLID

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

2000 U
410 U
410 U
410 U

2000 U
410 U
410 U
410 U

2000 U
410 U

2000 U
2000 U
410 U
410 U

GL-SS-SM-10
4'-6'

4/12/96
19.1

SOLID

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

2000 U
410 U
410 U
410 U

2000 U
410 U
410 U
410 U

2000 U
410 U

2000 U
2000 U
410 U
410 U

GL-SS-SM-10
6'-8'

4/12/96
16.2

SOLID

390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 . U
390 U
390 U
390 U
390 U
390 U
390 U

1900 U
390 U
390 U
390 U

1900 U
390 U
390 U
390 U

1900 U
390 U

1900 U
1900 U
390 U
390 U

GL-SS-SM-10

12'-14'
4/12/96

20.9
SOLID

420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U

2000 U
420 U
420 U
420 U

2000 U
420 U
420 U
420 U

2000 U
420 U

2000 U

2000 U
420 U
420 U

GL-SS-SS

O'-r
4/10/96

20.3
SOLID

170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U

170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
800000 U
170000 U
170000 U

170000 U
800000 LJ
170000 U

170000 U

170000 U
800000 U
170000 U

800000 U
800000 U
170000 U
170000 U

Plg« 13
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Targtl Compound Lltl S«ik /alllt Organic Compound!
Soil Analytical Rttmlta

Th« Lubrliol Corporation
Grtlntr*i Lagoon Silt

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX!
ANALYTE
Dlrlhyl phlhalaie
4 < 'hlimtphrnyl phrnyl rlhrr

1 liHirrnr
4 NllrtMnlllitr
4,6 Dtnllro 2 rtwlhylphenol
N • NltnModlprwnyUmliw
4 llrumophrnyl phcnyl elher
I lonihlurobrnnm*
VnlArhlurtiphvnol
I'hrnanlhrrnc
Anthr»fcn«
< 'flrha/olr
1 >i n butyl phtrulatr
1 liHimnlhrnr
I'yrrnr
Mutyl hrn/yl phlhaUtr
1.1 1 lirhlnrobrrmdltw
ilrn7ii(ji)Anlhracrne
I hrywnr
liln(2 Mhylhr.yl) phlhuUlr
IJl-n iHlyl phlhalaie
Hrnzo(b)fluuranlhene
Hrn<o(k)flunranlhene
Hrnzn(a)pyrenv
liulrno( 1,2,3 cd)pyrtrw
1 >lfanx(a,h)anthrK*ne
Hcn/o(ghl)prrylcn*

UNITS
"g/kg
ug/kg
UK/kg
"g/kg
"g/kg
ug/kg
ug/kg
ug/kg
"g/kg
"g/kg
"g/kg
"g/kg
"K/kg
ug/kg

"K/kg

"K/kg

"R/kg

"K/kg

"g/kg

"g/kg

"g/kg

"g/kg

"g/kg

"g/kg

"g/kg

"g/kg
"g/kg

4/12/96
189

SOLID

410

410

410

2000
2000

410

410

410

2000
410

410

410

410

410

410
410

2000
410

410

480
410

410

410

410

410

410

410

9

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GI.-SS-SM-9
12 14

4/12/96
200

SOLID

410
410
410

2000
2000
410
410
410

2000
410
410
410
410
410
410
410

2000
410
410
350
410
410
410
410
410
410
410

U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U

1
U
U
U
U
U
U
U

UUS6-SM.
4'-6'

4/12/96
19)
SOUD

410
410
410
2000
2000
410
410
410
2000
410
410
410
410
410
410
410
2000
410
410
1100
410
410
410
410
410
410
410

10

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

Ct.S&SM-
6'-8

4/12/96
162

SOLID

390
390
190
1900
1900
390
.190
390
1900
390
390
390
390
390
390
390
1900
390
390
1400
390
390
.390
390
390
390
390

10

U
U
U
U
U
U
U
U
U
U
U
I)
U
I)
U
U
U
U
U

U
U
U
U
U
U
U

GL-S6-SM-
12 14
4/12/96
209
SOLID

420
420
420
2000
2000
420
420
420
2000
420
420
420
4̂ 0
420
420
420
2000
420
420
4M)
420
420
420
420
420
420
420

10

U
U
U
U
U
U
U
U
U
U
U
U
U
I)
U
U
U
U
U

U
U
U
U
U
U
U

<;i »vss
or

4/10/96
203
SOLID

170000
17001X1
170001)
HiKXlUO
MKXXX)
I70UX)
170000
170000
HtXXXX)
I7IMXMI
170000
I7IXXX)
W,(MX)

I7IHXKI

I7IHXX)

H6000

HOOOOO

170000
171X100

H7(XXK)
171 XXX)
170000
170000
170000
170000
170000
170000

U
t)
U
(t
U
U
U
tl
I)
U
U
U

1
U
U

1
U
U
U

U
U
U
U
U
U
U

I • Thlt rvnull ulumld be «>n»ldcr«J »c|iimilll«tlve Mtinwle.
D • Thl» result In qualluilvely Invalid tlnce Ihl* widlyle WM detected In • blitnk d! « »lmll«r c<merntr»Hon
U • Thlf compound win «nAlyz«d but not delected. The numeric*! value reprrwnl* the quMilllMlon limit of the compound,
U) - Thlt compound WAI analyzed but not detected. The numerical value that reprewnti the quanrilallon limit of the

compound If a quantitative eitlmale.

Approved for Qutltty

Anur«nce Releata byi

Rev.. SVOAi/SoftVCombirWl



get Compound List Sefii; Aittile Organic Compounds
Aqueous Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Phenol ug/L
bis(2-Chloroethyl) ether ug/L
2-Chlorophenol ug/L
1,3-Dichlorobenzene ug/L
1,4-Dichlorobenzene ug/L
1,2-DichJorobenzene ug/L
2-Methylphenol ug/L
2,2'-Oxybis(l-Chloropropane) ug/L
4-Methylphenol ug/L
M-Nitrosodi-n-propylamine ug/L
Hexachloroethane ug/L
Nitrobenzene ug/L
Isophorone ug/L
2-Nitrophenol ug/L
2,4-Dimethylphenol ug/L
bis(2-Chloroethoxy)methane ug/L
2,4-DichJorophenol ug/L
1,2,4-Trichlorobenzene ug/L
Naphthalene ug/L
4-Chloroaniline ug/L
Hexachlorobutadiene ug/L
4-Chloro-3-methylphenol ug/L
2-Methylnaphthalene ug/L
Hexachlorocyclopentadiene ug/L
2,4,6-Trichlorophenol ug/L
2,4,5-Trichlorophenol ug/L
2-Chloronaphthalene ug/L
2-Nitroaniline ug/L
Dimethyl phthalate ug/L
Acenaphthylene ug/L
2,6-Dinitrotoluene ug/L
3-Nitroaniline ug/L
Acenaphthene ug/L
2,4-Dinitrophenol ug/L
4-Nitrophenol ug/L
Dibenzofuran ug/L
2,4-Dinitrotoluene ug/L

GL-WS-SM-1
N/A

4/9/%
N/A

WATER

44000
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
5100 ]

12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
60000 U
12000 U
12000 U
12000 U
60000 U
12000 U
12000 U
12000 U
60000 U
12000 U
60000 U
60000 U
12000 U
12000 U

GL-WS-SM-1 DUP
N/A

4/9/96
N/A

WATER

44000
9800 U
9800 U
9800 U
9800 U
9800 U
1200 }
9800 U
5100 J
9800 U
9800 U
9800 U
9800 U
9800 U
9800 U
9800 U
9800 U
9800 U
9800 U
9800 U
9800 U
9800 U
9800 U

49000 U
9800 U
9800 U
9800 U

49000 U
9800 U
9800 U
9800 U

49000 U
9800 U

49000 U
49000 U
9800 U
9800 U

GL-WS-SM-4
N/A

4/11/96
N/A

WATER

5800
500 U
500 U
500 U
500 U
500 U
500 U
500 U
910
500 U
500 U
500 U
530
500 U
500 U
500 U
500 U
500 U
490 I
500 U
500 U
500 U
500 U

2500 U
500 U
500 U
500 U

2500 U
500 U
500 U
500 U

2500 U
500 U

2500 U
2500 U
500 U
500 U

GL-WS-SM-8
N/A

4/11/96
N/A

WATER

320000
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U
80000 U

400000 U
80000 U
80000 U
80000 U

400000 U
80000 U
80000 U
80000 U

400000 U
80000 U

400000 U
400000 U
80000 U
80000 U

GL-WS-SM-9
N/A

4/12/96
N/A

WATER

49 J
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U

1000 U
200 U
200 U
200 U

1000 U
200 U
200 U
200 U

1000 U
200 U

1000 U
1000 U
200 U
200 U

Pag* 1
File SVOAs/Aqu/combined

6/11/96



Targtl Compound till Stb. Gallic Organic Compound!
Aqutoui Analytical Rttults
Ilit Lubriiol Corporation

Grtlntr1! Lagoon Slit
Sinduiky County, Ohio

SAMPLE LOCATION:
DEPTH:
PATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALVTE
1 Methyl phlhalate
4 Chlorophrnyl phenyl elhrr
Huorrne
4 Nllriwnlllnti
4,h l>mtlrt> 2-nwlhylphonol
N' NltriMoillphrnylamliw
4 Hromophrnyl phrnyl ether
1 lr«achlorob«n/vne
IVn(«< hlorophrnol
fhrrumlhrrtw
Anlhrncciw
C'urbaiole
PI n butyl phthalale
Huonmthrne
I'yrrnr
Duly! btvuyl phltuliitc
1.T IWrhlorobcnzidlrw
Urruo(a)«nlhrncrne
Chrywne
l)ls(2 Elhylhexyl) phthalftle
Pi-it ortylphlhalal<>
Hrnzn(b)fluoninlhm<>
tkruo( k )f1 uoranlhvnc
ncT».()(«)pyrcrH>
lndrno(l,2,.Vcd)pynmr
1 >lben/(a,h)anlhraceni>
ItcnzotghtJperyUme

UNITS
ug/L
ug/L
ug/L
ug/L
ug/L
UK/L
ug/L
ug/t.
ug/l.
ug/l.
ug/L

ug/U

ug/l.
ug/L

ug/l.

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

GL-WS-SM
N/A

4/9/96
N/A

WATER

12000
12000
12000
60000
60000
12000
12000
12000
60000
12000
12000
12000
i?oon
1200(1
12000
12001)
60000
12001)
12000
12000
12000
12000
12000
12000
12000
12000
12000

1

U
U

U
U
U

U
U

U
U
U
U
U
11
U
U
U

U
U
U
U

U
U
U
U
U
U
U

CI.WS-SMl
N/A

4/9/96
N/A

WATER

9800
9800
9800

49000
49000
9800
9800
9800

49000
9800
9800
9800
•mm
9800
9800
9800

49000
9800
9800
4700
9800
9800
9800
9800
9800
9800
9800

UUP

U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1
U
U
U
U
U
U
U

GL-WS-SM-4
N/A

4/11/96
N/A

WATER

SOD I
500 I

WO I
2100 I

2MO I
MO I
500 I
MO I

2500 I
MO I
MO I
MO I
MO I
MO I
500 t
500 I

2500 I
MO I
MO I

4100

MO I

MO I
500 I
MO I
MO t
MO (
MO t

4

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-WS-SM8
N/A

4/11/96
N/A
WATER

80000
80000
HOOOO
41)0000

400000
HOOOO

HOOOO
HOOOO
400000

HOOOO
80000
80000
80000
80000
Hoono
fUXXX)
400000
nonoo
80000
80000
HOOOO
80000
HOOOO
HOOOO

80000
80000
80000

U
U
U
U
U
U
U
U
U
U
I)
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U

U.-WSSM9

N/A
4/l2/%

N/A
WATEK

200
200
200
1001)
1000
2(X)
200
200
1000
2IX)
2IX)
201)
200
2(X)
200
200
1000
200
200
200
200

200
200
200
200
200
200

U
U
U
U
U
U
U
U
U
U
U
U
U
t)
t)
U

t)
U
U
U
U
U
U
U
U
U
U

) • Thin rr»ull ihould b« corutldered » qunnlllnllvv wHmme
B • Thin ff»ult l« qualitatively Invalid ilnce thli analylv wo detected In a blnnk at a ilmllnr concentration.
U • Thli compound w»» analyzed but not delected. The numerical value repre«cnU the qunnlttarton limit of the compound.
U) • This compound was analyzed but not detected. The numerical value that represent* the qunntllalton limit of the

compound Is a quantitative estimate.
N/A • Not applicable.
• - This sample Is an Equipment Rinsate Blank. _

P.g.2

Approved for Quality
Anurance RcUaie by!

Rev._

rv. t-

SVOAi/Aqulconton«d
AIII/M



:t Compound List Set ,/atile Organic Compolv.js
Aqueous Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
'henol ug/L

bis(2-ChloroethyI) ether ug/L
2-Chlorophenol ug/L
1,3-Dichlorobenzene ug/L
1,4-Dichlorobenzene ug/L
1,2-Dichlorobenzene ug/L
2-Methylphenol ug/L
2,2'-Oxybis(l-Chloropropane) ug/L
4-Methylphenol ug/L
N-Nitrosodi-n-propylamine ug/L
Hexachloroethane ug/L
Nitrobenzene ug/L
sophorone ug/L

2-Nitrophenol ug/L
2,4-Dimethylphenol ug/L
jis(2-Chloroethoxy)methane ug/L
2,4-Dichlorophenol ug/L
1,2,4-Trichlorobenzene ug/L
Naphthalene ug/L
4-Chloroaniline ug/L
Hexachlorobutadiene ug/L
4-Chloro-3-methylphenol ug/L
2-Methylnaphthalene ug/L
Hexachlorocyclopentadiene ug/L
2,4,6-Trichlorophenol ug/L
2,4,5-Trichlorophenol ug/L
2-Chloronaphthalene ug/L
2-Nitroaniline ug/L
Dimethyl phthalate ug/L
Acenaphthylene ug/L
2,6-Dinitrotoluene ug/L
3-Nitroaniline ug/L
Acenaphthene ug/L
2,4-Dinitrophenol ug/L
4-Nitrophenol ug/L
Dibenzofuran ug/L
2,4-Dinitrotoluene ug/L

GL-WS-ER-101*
N/A

4/9/96
N/A

WATER

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
60 U
12 U
12 U
12 U
60 U
12 U
12 U
12 U
60 U
12 U
60 U
60 U
12 U
12 U

GL-WS-ER-102*
N/A

4/10/96
N/A

WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U

GL-WS-ER-103*
N/A

4/11/96
N/A

WATER

1.4 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U

GL-WS-ER-104*
N/A

4/11/96
N/A

WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U

P«Q«3

File. SVOAs/Aqu/combmd
6/11/96



Target Compound LUl Sit UHlt Organic Compound!
Aqutoui Analytical Rtfulta
Tht Lubriiol Corporation

Grtlntr** Lagoon Silt
Sandutky County, Ohio

SAMPLE LOCATION:
DEPTH:

DATE COLLECTED:

MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Diflhyl phlMlal* ug/L

4-CKIorophenylphenyl ether ug/L
Pluorenr ug/L
4 Nilriwiiilluw ug/L
4,6-Utnilro-2 methylphrnol ug/L
N NIlroMxilphrnylarrurw ug/L
4 Ummophif tyl phrnyl clhrr ug/L
llmachlorobinumw ug/L
rrnlwhlurophrfuit ug/L
I'hriunlhrrne ug/L
Anthracene ug/L
Carbazole ug/L
LM n butyl phthalate ug/L
Fluoranlhmr ug/L
I'yrcnc >'g/L
llutyl brn/yl phltulme ug/'
1J' I Nrhlornbrruldlnc ug/L
Uciun(n)itnthraccne ug/L
Ohrynenc ug/L
bls<2 Elhylhcuyl) phthalme ug/L
1)1 n-orlyl phthahtlv ug/L
Brn/<>(b)fliJor«nlrwnr ug/L

Rrnzo(k)flunranthpnv ug/L
Drnro(«)pytriu> ug/L
lmlrno(l,2,.Vcd)pyr<'n« ug/L
t)lbpn/(a,h)anthracene ug/L
l)ciuti(ghl)prrylpn« ug/L

GI.-WS-ER-IOI*
N/A

4/V/96
N/A

WATKR

12 U

12 U
12 U
60 U

MI U

12 U
12 U
12 U
60 U
12 U
12 U
12 U
12 U

12 U
12 U
12 U
60 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

CL WS-ER-102*
N/A

4/10/96
N/A

WATER

10 U

10 U
10 U
50 U
SO U

10 U
10 U
10 U
90 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
SO U
10 U
10 U

33 J
10 U
10 U
10 U
10 U
10 U
10 U

10 U

GLWSER IQV
N/A

4/11/0*

N/A
WATER

10 U

10 U
10 U
SO U
SO U
10 U
10 U
10 U
SO U
10 U
10 U

10 U
10 U

10 U
10 U
10 U
50 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U

10 U

CL-WS-RR 104'
N/A

4/ll/%
N/A

WATER

10 U
10 U
10 U
SO U
SO 11
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
II) U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

I • Thl* result should be considered it quantitative estimate,
b • Thl* result Is qualitatively Invalid since this analyle was delected In a blank at a similar concentration.
U • This compound was analyzed but not delected. The numerical value represents the quanlllallon limit of the compound.
UJ - This compound was analyzed but not delected. The numerical value that represent* the quanlltatlon limit of the

compound Is a quantitative estimate.
N/A • Not applicable.
• - This sample Is an Equipment Rinsate Blank. , , ,

Approved for Qiulltjr
AiiuranceReleise by:

Rcv._i ft* SVOAfAqufcortOUMd
W11/M



target Compound List,, Jclde/PCB CompoundV
Soil Analytical Results

The Lubrizol Coloration
Cramer's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
alpha-BHC ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
gamma-BHC (Lindane) ug/kg
rleplachlor ug/kg
Aldrin ug/kg
Heptachlor epoxide ug/kg
Endosulfan I ug/kg
Dieldrin ug/kg
4,4'-DDE ug/kg
Endrin ug/kg
Endosulfan II ug/kg
4,4'-DDD ug/kg
Endosulfan sulfate ug/kg
4,4'-DDT ug/kg
Methoxychlor ug/kg
Endrin ketone ug/kg
Endrin aldehyde ug/kg
alpha-Chlordane ug/kg
gamma-Chlordane ug/kg
Toxaphene ug/kg
Aroclor 1016 ug/kg
Aroclor 1221 ug/kg
Aroclor 1232 ug/kg
Aroclor 1242 ug/kg
Aroclor 1248 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg

GL-SS-SM-1-4
5'-7

4/12/96
34.8

SOLID

25 UJ
25 UJ
25 UJ
25 UJ
25 UJ
25 UJ
25 UJ
25 UJ
51 UJ
51 UJ
51 UJ
51 UJ
51 UJ
51 UJ
51 UJ

250 UJ
51 UJ
51 UJ
25 UJ
25 UJ

1300 U)
250 UJ
250 UJ
250 UJ
250 UJ
250 UJ
360 J
510 UJ

GL-SS-SM-1-4
15'-17

4/12/96
20.2

SOLID

420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
830 U
830 U
830 U
830 U
830 U
830 U
830 U

4200 U
830 U
830 U
420 U
420 U

21000 U
4200 U
4200 U
4200 U
4200 U
4200 U
8300 U
8300 U

GL-SS-SM-1-4
17-19'

4/12/96
15.0

SOLID

20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
39 U
39 U
39 U
39 U
39 U
39 U
39 U

200 U
39 U
39 U
20 U
20 U

980 U
200 U
200 U
200 U
200 U
200 U
390 U
390 U

GL-SS-SM-1-4
21'-23'

4/12/96
21.6

SOLID

11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
21 U
21 U
21 U
21 U
21 U
21 U
21 U

110 U
21 U
21 U
11 U
11 U

530 U
110 U
110 U
110 U
no u
110 U
210 U
210 U

GL-SS-SM-5-6
5'-7

4/12/96
18.3

SOLID

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
820 U
820 U
820 U
820 U
820 U
820 U
820 U

4100 U
820 U
820 U
410 U
410 U

20000 U
4100 U
4100 U
4100 U
4100 U
4100 U
8200 U
8200 U

GL-SS-SM-5-6
ir-13'

4/12/96
17.5

SOLID

20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U

200 U
40 U
40 U
20 U
20 U

1000 U
200 U
200 U
200 U
200 U
200 U
400 U
400 U

P.g.1

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quanritation limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quanritation limit of the

compound is a quantitative estimate.

Approved for Quality
Assuruipe Release by:

Fto P«iVSolVConbir»d
6/11/W



Targtl Compound Liti. .icidWPCB Compounds
Soil Analytical Rtoulto

Tht Lubriiol Corporation
Crtlntr*! Lagoon Silt

Sanduiky County. Ohio

SAMPLE LOCATION:
l>R>THi
OATH COLLfiCTtlD:
MOISTURE CONTENT:
MATRIX:
ANALVTE UNITS
alpha-rlHC ug/kg
hcU HHC ug/kg
ilrll* HI 1C ug/kg
K*mmii MIK (1 liiilanr) "g/kg
HcpUihlof ug/kg
Aldrln ug/kg
llrpl»chlor»pt)«ld» ug/kg
l-'iuliHtiillun 1 ug/kg
Dlrltlrtn iig/kt
4.4 DDK ug/kg
Kmlnn ug/kg
l:mli>iiull*n II >'g/kg
4.4 DDD ug/kg
KniliniilUn Milfalr <'K/I<K
4.4 DDT u)( /kg
Mrlrmnychlor "R/^K
l-mlrln krtnnc UK/I<8
1 ndnn aldehyde "(t/^R
nlphfl Chlordanr ug/kg
gamma-Chlordane ug/kg
Tunnphcrw ug/kg
Aroclnr 1016 ug/kg
Artxlor 1221 ug/kg
An* lor 12.12 ug/kg
AriKlur 1242 ug/kg
Aruclor 1248 ug/kg
Aroclur 1254 ug/kg
Aroclor 1260 ug/kg

<a .<$.SM4>6
u-ir

4/U/%
I9«

SOUL)

21 U
21 U
21 U
21 U
21 U
21 U
21 U
21 U
42 U
42 U
42 U
42 U
42 U
42 U
42 U

210 U
42 U
42 U
21 U
21 U

1000 U
210 U
210 U
210 U
210 U
210 U
420 U
420 U

f.U-Si-SM-56
20-22'

4/l2/%
196

SOUL)

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
21 U
21 U
21 U
21 U
21 U
21 U
21 U

100 U
21 U
21 U
10 U
10 U

520 U
100 U
100 U
100 U
100 U
100 U
210 U
210 U

CI •S6-SM-7 II
y 3'

4/12/96
183

SOLID

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
820 U
820 U
820 U
820 U
820 U
820 U
820 U

4100 U
820 U
820 U
410 U
410 U

20000 U
4100 U
4100 U
4100 U
4100 U
4100 U
8200 U
8200 U

(i|,SK-SM-78
T-9

4/12/96
160

bOIIU

400 U
400 U
41X1 U
41X1 U
4(X) U
400 U
400 U
400 U
7VO U
7W I)
7W U
790 U
7<W t)
7W U
7W U

4000 U
hTO |
790 U

401) U
400 U

20000 U
4000 U
4000 U
4000 U
4000 U
4000 U
5000 ]
7900 U

<'.t.S!xSM7B
IM7

4/12/96
208

SOI ID

21 U
21 U
21 U
21 U
21 1)
21 U
21 U
21 U
42 tl
42 II
42 U
42 U
42 U
42 U
42 U

210 U
42 U
42 U
21 U
21 U

1000 U
210 U
210 U
210 U
210 U
210 U
420 U
420 U

] • ThJi teiull ihould t* coruildcred i quantitative Mtlmalr
B • Thli mull li qualitatively Invalid since thli analyte wai detected In a blank at a ilmllar concentration.
U • ThU compound wai analyzed but not detected. The numerical value represent* the quantltalion limit of the compound.
U| • Thia compound wa* analyzed but not detected. The numerical value that represent* the quanritatlon limit of the

compound la a quantitative estimate.

Approved for Quclity

ABiuranceReleasc fay:
Rev.. FM Pinf8c«Can*r»d

VH/M



V Target Compound List; Jcide/PCB CompoundV
Soil Analytical Results

The Lubrizol Corporation
Cramer's Lagoon Site

Sandusky County, Ohio

Pig. 3

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
alpha-BHC ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
gamma-BHC (Lindane) ug/kg
Heptachlor ug/kg
Aldrin ug/kg
Heptachlor epoxide ug/kg
Endosulfan I ug/kg
Dieldrin ug/kg
4,4'-DDE ug/kg
Endrin ug/kg
Endosulfan II ug/kg
4,4'-DDD ug/kg
Endosulfan sulfate ug/kg
4,4'-DDT ug/kg
Melhoxychlor ug/kg
Endrin ketone ug/kg
Endrin aldehyde ug/kg
alpha-Chlordane ug/kg
gamma-Chlordane ug/kg
Toxaphene ug/kg
Aroclor 1016 ug/kg
Aroclor 1221 ug/kg
Aroclor 1232 ug/kg
Aroclor 1242 ug/kg
Aroclor 1248 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg

GL-SS-SM-8
O'-l1

4/ll/%
17.6

SOLID

2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
4000 U
4000 U
4000 U
4000 U
4000 U
4000 U
4000 U

20000 U
4000 U
4000 U
2000 U
2000 U

100000 U
20000 U
20000 U
20000 U
20000 U
20000 U
40000 U
40000 U

GL-SS-SM-9-10
4'-6'

4/12/96
16.6

SOLID

2.0 U
2.0 U
2.0 U
2.0 U
2.0 U
2.0 U
2.0 U
2.0 U
4.0 U
4.0 U
4.0 U
4.0 U
4.0 U
4.0 U
4.0 U
20 U

4.0 U
4.0 U
2.0 U
2.0 U
100 U
40 U
40 U
40 U
40 U
40 U
40 U
40 U

GL-SS-SM-9-10
6'-8'

4/12/96
19.1

SOLID

21 U
21 U
21 U
21 U
21 U
21 U
21 U
21 U
41 U
41 U
41 U
41 U
41 U
41 U
41 U

210 U
41 U
41 U
21 U
21 U

1000 U
210 U
210 U
210 U
210 U
210 U
410 U
410 U

GL-SS-SM-9-10
12'-14'

4/12/96
33.7

SOLID

13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U

130 U
25 U
25 U
13 U
13 U

630 U
130 U
130 U
130 U
130 U
130 U
250 U
250 U

GL-SS-SS
o'-r

4/10/96
20.3

SOLID

2100 U
2100 U
2100 U
2100 U
2100 U
2100 U
2100 U
2100 U
4200 U
4200 U
4200 U
4200 U
4200 U
4200 U
4200 U

21000 U
4200 U
4200 U
2100 U
2100 U

100000 U
21000 U
21000 U
21000 U
21000 U
21000 U
38000 I
42000 U

) - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.

Approved for Quality
Heleast by:



Targtt Compound LUlv .deldt/PCB Compounds
Aqutout Analytical Rnulta
Tht Lubrizol Corporation

Crtlntr't Lagoon Silt
Sanduiky County, Ohio

P.B.I

SAMPLE LOCATION)
OlPTIIt
DATE COLLECTED!
MOISTURE CONTENT:
MATRIXi
ANALVTE UNITS
alpha BHC ug/L
beta BHC ug/L
drlla BHC ug/L
gamma BMC (t.lndanr) ug/t.
Hrplaihlor ug/L
AMrln ug/L
1 Irplathlur rpoxldv ug/L
Ijidwulfan 1 ug/L
Uleldrln ug/L
4,4 DDE ug/L
limlrln ug/L
Endosulfan II "R/L
4,4 DUO ug/L
Eiuloiulfan sulfale »g/L
4,4 DDT ug/L
Mclhoiychlor ug/L
l-ndrln krtone >'g/L
Ftuirln aldehyde UR/L
nlpha Chlordane ug/L
K-tmrna Chlordanc ug/L
Toxaphene ug/L
Aroclor 1016 ug/L
Aroclor 1221 ug/L
Aroclor 1232 ug/L
Aroclor 1242 ug/L
Aroclor 1248 ug/L
Aroclor 1254 ug/L
Aroclor 1260 ug/L

CL-WSSM 1
N/A

4/9/96
N/A

WATER

30 U
30 U
30 U
30 U
30 U
30 U
30 U
30 U
60 U
60 U
60 U
60 U
60 U
60 U
60 U

300 U
60 U
60 U
30 U
30 U

1900 U
300 U
300 U
300 U
300 U
300 U
600 U
600 U

GL WSSM-1 DUP
N/A

4/9/96
N/A

WATER

30 U
30 U
30 U
30 U
30 U
30 U
30 U
30 U
60 U
60 U
60 U
60 U
60 U
60 U
60 U

300 U
60 U
60 U
30 U
30 U

1500 U
300 U
300 U
300 U
300 U
300 U
600 U
600 U

CLWS-SM-4
N/A

4/11/96
N/A

WATER

13 U
13 U
13 U
13 U
13 U
13 U
13 U
13 U
26 U
26 U
26 U
26 U
26 U
26 U
26 U

130 U
26 U
26 U
13 U
13 U

660 U
260 U
260 U
260 U
260 U
260 U
260 U
260 U

GL-WS-SM-8
N/A

4/11/96
N/A

WATER

140 U
140 U
140 U
140 U
141) U
140 U
140 U
140 U
280 U
280 U
280 U
280 U
280 U
280 U
280 U

1400 U
280 U
280 U
140 U
140 U

7000 U
2800 U
2800 U
2800 U
2800 U
2800 U
2800 U
2800 U

GL-WS-SM-9
N/A

4/l2/%
N/A

WATER

32 U
32 U
32 U
32 U
32 U
32 U
32 U
32 U
64 U
64 U
64 U
64 U
64 U
64 U
(.4 U
32 U
64 U
64 U
32 U
32 U
160 U
64 U
64 U
64 U
64 U
64 U
64 U
64 U

I • Thla result should be corwldered a quantitative estimate.
B • Thla result la qualitatively Invalid since Ihla analyte was delected In a blank at a similar concentration.
U - This compound was analyzed but not delected. The numerical value represents the quanlllatlon limit of the compound.
U] • This compound was analyzed but not delected. The numerical value thai represents the quanlltallon limit of the

compound Is a quantitative estimate.
N/A-Not applicable.

• This sample Is an Equipment Rlnsate Blank. Approved for Quality
A>iur*ie Release byt

Rev. fti



arget Compound ListV. Jclde/PCB CompounV
Aqueous Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

Page 2

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
alpha-BHC ug/L
beta-BHC ug/L
delta-BHC ug/L
;amma-BHC (Lindane) ug/L
Heptachlor ug/L
Aldrin ug/L
Heptachlor epoxide ug/L
Endosulfan 1 ug/L
Dieldrin ug/L
4,4'-DDE ug/L
Endrin ug/L
Endosulfan 11 ug/L
4.4'-DDD ug/L
Endosulfan sulfate ug/L
4,4'-DDT ug/L
Methoxychlor ug/L
Endrin ketone ug/L
Endrin aldehyde ug/L
alpha-Chlordane ug/L
gamma-Chlordane ug/L
Toxaphene ug/L
Aroclor 1016 ug/L
Aroclor 1221 ug/L
Aroclor 1232 ug/L
Aroclor 1242 ug/L
Aroclor 1248 ug/L
Aroclor 1254 ug/L
Aroclor 1260 ug/L

GL-WS-ER-101*
N/A

4/9/96
N/A

WATER

0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.062 U
0.062 U
0.062 U
0.062 U
0.062 U
0.062 U
0.062 U
0.31 U

0.062 U
0.062 U
0.050 U
0.050 U

2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

GL-WS-ER-102*
N/A

4/10/96
N/A

WATER

0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.10 U

0.050 U
0.050 U
0.050 U
0.050 U

2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

GL-WS-ER-103*
N/A

4/11/96
N/A

WATER

0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.053 U
0.053 U
0.053 U
0.053 U
0.053 U
0.053 U
0.053 U
0.26 U

0.053 U
0.053 U
0.050 U
0.050 U

2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

GL-WS-ER-104*
N/A

4/11/96
N/A

WATER

0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.062 U
0.062 U
0.062 U
0.062 U
0.062 U
0.062 U
0.062 U
0.31 U

0.062 U
0.062 U
0.050 U
0.050 U

2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

] - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
Uj - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.
N/A - Not applicable.
* - This sample is an Equipment Rinsate Blank. Approved for Quality

Assurancp Release by:
File Pwl/Aqu (Con*in«d

6/11/96



Priority PolluUnl Llal TV Mttalt/TCLP Llil Mttala
Soll/Uachalt Analytical Rttulte

Tht Lubritol Corporation
Grtlntr't Lagoon Silt

Sanduiky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED;
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Antimony mg/kg
AiM-nk1 nig /kg
Hrrylllum nig /kg

Cadmium mg/kg
Chromium nig/kg
Ciipprr mg/kg
U»cl mg/kg
Mercury mg/kg
Nlikrl mg/kg
Selenium mg/kg
Sllvrr inn/kg
ni.illnim mg/kg
/In. mg/kg

Arsenic -TCLI' mg/L
llnrivim TCLI' mg/l.
Cnrlmlum TCLI' mg/L
Chromium -TCI.I' mg/L
Lc<ul TCLP mg/L
Mercury TCLI' mg/L
Srlvnlum -TCLI' mg/L
Sllv«-r -TCl.P mg/L

CL-SSSM-M
5-7'

4/12/96
348

SOLID

15 UJ
58

077 UJ

19
12.1

481 J
580 J
015 U
117 |
077 UJ
077 U

15 U)
155 |

050 U
100 U

010 U
050 U
050 U

0.0020 U
025 U
0.50 U

Cl.SSSM-l-4
15-17

4/12/96
202

SOUL)

1.3 UJ
4 2

063 UJ

064
47

110 J
80 J

061
107 J

0.63 UJ
1)63 U

1.3 UJ
319 J

050 U

10.0 U

010 U
050 U
050 U

00020 U
0.25 U
0.50 U

CLSS-SMM
17 19

4/12/96
150

SOLID

12 UJ
8 1

059 UJ

10
84

153 |
104 J
012 U
156 J
0.59 11)
059 U

1 2 U|
407 J

0.50 U

100 U

0.10 U
050 U

0.50 U
0.0020 U

025 U
0.50 U

CL-SS-SM-M
2I-231

4/12/96
216

SOLID

13 UJ
100
064 UJ
048
121
217 J
106 )
013 U
248 )

064 U)
064 U

1.3 U|
545 )

050 U

10.0 U

010 U
050 U
0.50 U

00020 U
025 U
0.50 U

GL-SS-SM4-6
5'T

4/12/96
183

SOLID

12 U|
117
1)61 UJ

1 3
CO

121 1
457 |
012 U
116 J
061 U)

061 U
12 UJ

726 I

050 U
100 U

010 U

050 U
050 U

0.0020 U
025 U
0.50 U

C.LSSSM-56
11 11

4/12/96
175

SOLID

1 2 U|
M

061 UJ
02H
69

146 1
74 J

(112 U

154 1
OM UJ
061 U

1 2 M|

40 3 1

050 U
10 0 U
010 U

050 U
050 U

00020 U
025 U
050 U

J • Thin mult ihould be coiuldvred * quantitative mtlmalf,
B • Thin rciult li qu*lll«llv*ly Invalid nine* Ihli unalytt win deluded In * blank «l« nlmllur concentration.
U • ThU compound wnt analyzed but not delected. The numeric*! v«lue rvprewnlt lh« qunnlllnllon limit of the compound.
UJ • Thli compound wan Analyzed but not detected. The numerical value that reprenenl* the quanllUHon limit of the

compound li a quantitative estimate.

ijiji/.p'eel lor Qutlit)

Vturance UelciM by;



V Jrity Pollutant List Tt. Jfetals/TCLP List Met!
Soil/Leachate Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Antimony rng/kg
Arsenic mg/kg
Beryllium rng/kg
Cadmium mg/kg
Chromium rng/kg
Copper mg/kg
Lead rng/kg
Mercury rng/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Thallium mg/kg
Zinc mg/kg

Arsenic -TCLP mg/L
Barium -TCLP mg/L
Cadmium -TCLP mg/L
Chromium -TCLP mg/L
Lead -TCLP mg/L
Mercury -TCLP mg/L
Selenium -TCLP mg/L
Silver -TCLP mg/L

GL-SS-SM-5-6
IS'-IT1

4/12/96
19.9

SOLID

1.2 UJ
7.2

0.62 UJ
0.25 U
11.0
16.5 ]
8.7 J

0.12 U
19.2 J
0.62 U]
0.62 U
1.2 UJ

41.5 J

0.50 U
10.0 U
0.10 U
0.50 U
0.50 U

0.0020 U
0.25 U
0.50 U

GL-SS-SM-5-6
20'-22'

4/12/96
19.6

SOLID

1.2 UJ
6.5

0.62 UJ
0.25 U
11.8
15.4 J
7.2 J

0.12 U
17.9 }
0.62 UJ
0.62 U

1.2 UJ
37.9 J

0.50 U
10.0 U
0.10 U
0.50 U
0.50 U

0.0020 U
0.25 U
0.50 U

GL-SS-SM-7-8
3'-5'

4/12/96
18.5

SOLID

1.2 UJ
5.8

0.61 UJ
8.5

21.9
30.5 J
228 J
0.33
13.8 J
0.61 UJ
0.61 U

1.2 UJ
407

0.50 U
10.0 U
0.10 U
0.50 U
0.50 U

0.0020 U
0.25 U
0.50 U

GL-SS-SM-7-8
7-9'

4/12/96
16.0

SOLID

1.2 UJ
9.5

0.59 UJ
0.75
6.8

11.4 J
20.0 J
0.12 U
10.4 J
0.59 UJ
0.59 U

1.2 UJ
51.6 J

0.50 U
10.0 U
0.10 U
0.50 U
0.50 U

0.0020 U
0.25 U
0.50 U

GL-SS-SM-7-8
15'-17'

4/12/96
20.8

SOLID

1.3 UJ
11.9
0.63 UJ
0.27
13.6
17.6 J
8.6 J

0.13 U
21.0 J
0.63 UJ
0.63 U

1.3 UJ
43.8 J

0.50 U
10.0 U
0.10 U
0.50 U
0.50 U

0.0020 U
0.25 U
0.50 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.

Pag. 2

Approved lor Qutlity
Assui-tnceJielcaae by:

llev. File PPl/TCLP/Melals/Soil'Combin«d
6/11/96



Priority Pollutant List TV MtlalaATCLP Llal Milala
Soll/Ltachalt Analytical Rtiultt

Tht Lubriiol Corporation
Grtlntr1* Lagoon Silt

Sandutky County, Ohio

SAMPLE LOCATION]
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Antimony rng/kg
Arwnlc mg/kg
Herylllum mg/kg
Cadmium mg/kg
Chromium mg/kg
Cupper nig/kg
l-eail mg/kg
Mercury rng/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg

thallium mg/kg

/Inc mg/kg

Arsenic TCLP mg/L
linn um -TCI.P mg/L
Cntlmlum -TCLP mg/L
Chromium TCLP mg/L
I*«H TCLP mg/l.
Mercury TCLP mg/L
Selenium -TCLP mg/L
Silver -TCLP mg/L

CLSS-SM8
o'-r

4/12/96
176

SOLID

62 |
71

061 U|
437
946
102 |
811 |
13

31 3 )
34 |

(161 U

1 2 ll|

2470 )

050 U

100 U

010 U

050 U
050 U

00020 U
025 U
0.50 U

CLSS-SM9 10
4'-6'

4/12/96
16.6

SOLID

12 UJ
45

060 U|
024 U
62
80 J
48 J

012 U
98 )

0 60 U|
DM) U

1 2 U|

303 |

050 U

100 U

010 U
050 U
0.50 U

0.0020 U
025 U
0.50 U

CL-SSSM W-IO

19.1
SOLID

12 U|
60

062 U|
0.25 U
60

133 |
66 |

012 U
139 |
062 U|
062 U

12 U|
332 )

0.50 U
100 U
010 U
0.50 U
0.50 U

00020 U
0.25 U
0.50 U

GL-SS-SM91Q
12 14

4/12/96
337

SOLID

IS U|
127
0 75 U|
034
168
266 |
126 |
015 U
314 J
075 U|
075 tl

1.5 U)
67.5 |

050 U

100 U

010 U

0.50 U
0.50 U

00020 U
0.25 U
0,50 U

CI-SSSS
o r

4/10/96

203

SOLID

1 :t U

HH

061 U

75

227

2<^^
•mo
0 33

IH6

(1 hi U|

1161 I)

1 1 U

I7S

(ISO U

10(1 U

I) 10 U

0 50 U

0,50 U

0 0020 U

0.25 U
050 U

) • Thli roult ihould be considered • quiintltallvv Mllnulv,
B • Thli mull I* qu»hl«llv«ly Invalid line* thin «n*lyl« w«» dpld< ltd In « hlunk «l * nlmllnr roncrnirollon.
U • Thlt compound WM mmlyzed but not delected. The numeric*! vnlue reprenvnli the ijuanlllnllon limit of the compound
U] • Thli compound WM ontlyzvd but not detected. The numerical value thai repreienli the quantltMlon limit of the

compound It a quantitative estimate.

r \pprovcd lor Quclity
\n.iirtnct Helckne by:

Rev..

Date

fit PPL/TCLP/M«»li/3o*Co<T*m«a



( t
Priority Pollulah. ^ist ToUl Metals

Aqueous Analytical Results
The Lubrizol Corporation

Greiner*s Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Antimony mg/L
Arsenic mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Copper mg/L
Lead mg/L
Mercury mg/L
Nickel mg/L
Selenium mg/L
Silver mg/L
Thallium mg/L
Zinc mg/L

GL-WS-SM-4
N/A

4/11/96
N/A

WATER

0.010 U
0.095

0.0050 U
0.011
0.070
0.18
0.19

0.0010 U
0.17

0.020 UJ
0.010 U
0.020 U

1.1

GL-WS-SM-8
N/A

4/11/96
N/A

WATER

0.010 U
0.35

0.0050 U
0.0085

0.10
0.18
0.21

0.00020 U
0.84

0.040 UJ
0.0050 U
0.010 U
0.68

GL-WS-SM-9
N/A

4/12/96
N/A

WATER

0.020 U
0.11

0.010 U
0.013
0.20
0.63
0.33

0.00052
0.42

0.010 UJ
0.010 U
0.020 U

1.6

GL-WS-ER-102*
N/A

4/10/96
N/A

WATER

0.010 U
0.010 U

0.0050 U
0.0020 U
0.0050 U
0.025 U

0.0030 U
0.00020 U

0.040 U
0.0050 U
0.0050 U
0.010 U
0.050 U

GL-WS-ER-103*
N/A

4/11/96
N/A

WATER

0.010 U
0.010 U

0.0050 U
0.0020 U
0.0050 U
0.025 U

0.0040
0.00020 U

0.040 U
0.0050 U
0.0050 U
0.010 U
0.050 U

GL-WS-ER-104'
N/A

4/11/96
N/A

WATER

0.010 U
0.010 U

0.0050 U
0.0020 U
0.0050 U
0.025 U

0.0030 U
0.00020 U

0.040 U
0.0050 U
0.0050 U
0.010 U
0.050 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.
N/A -Not applicable.
* - This sample is an Equipment Rinsate Blank.

P.g.1

Approved lor Quality
Asiurance Release by:

Rev..

Date.



Targtl AnalyK. l\ Total MtUla
Aqueout Analytical Rtaulta
The Lubriiol Corporation

Grclner't Lagoon Sltt
Sanduiky County, Ohio

SAMPLE LOCATION:
DEPTH)
DATE COLLECTED.
MOISTURE CONTENT:
MATRIX)
ANALYTG UNITS
Silver mg/L
Cadmium mg/L
Chromium mg/l.
Lead mg/L
Antimony mg/L
'lhalllum mg/t-
Alumlnum 'ng/L
Barium "<g/L

Rrrylllum mg/L
Calcium mR/l-
Cobalt mg/L

Copper mg/'-
Iron mg/'-
I'olaiiilum rng/l.
Migneilum mg/L
MingincK rng/L
Sodium mg/L
Nickel mg/L
Vanadium mg/L
Zinc mg/L
Araenlc mg/L
Mercury mg/L
Selenium mg/L

GL-WS-SM-1
N/A

4/9/%

N/A
WATER

OU090 U
0022 |
026
35

0020 )
0010 U|
326
93

00050 UJ
2840
0 050 U|

054 )
102
164
500
22

878
030 |
019 )
34

0,081 }
0,0022 J
0.040 U)

GL-WS-SM-1 DUP
N/A

4/»/%
N/A

WATER

00050 U
0024 |
027

32
0017 |
0010 UJ
624
88

00050 L'|
3140
0050 |
060 )
110
164
498
23

899
030 |
022 )

3.6
0025 J

0,0064 )
0020 U)

CL-WS-BR-IOI'
N/A

4/9/96
N/A

WATER

00050 U
0 0020 U
00050 U
00030 U
0010 U
0010 U

12
0 20 U

0 0050 U
50 U

0 050 U
0 025 U

3 1
5.0 U
50 U

0.047
5.0 U

0040 U
0050 U
0050 U
0010 U

000020 U
00050 U

I • This result should be considered a quantitative estimate.
B • This result Is qualitatively Invalid since this analyte was delected In I blank at a similar concentration.
U • This compound was analyzed but not detected. The numerical value represents the quanlllatlon limit of the compound.
U] • This compound was analyzed but not delected. The numerical value that represents the quanlllatlon limit of the

compound Is a quantitative estimate.
N/A -Not applicable.
• - This sample Is an Equipment Rlnsale Blank.

p«a« i

Approved lor Quality
Auurance Release by:

Rev — g .

"
F.I. TAL/Miuk/Aqu.
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1.0 INTRODUCTION

This analytical quality assurance report is based upon a review of
analytical data generated for ground water and soil samples and
associated quality control samples collected 24 June 1996 through 24 July
19% at the Lubrizol Corporation, Greiner's Lagoon Site located in
Sandusky County, Ohio as part of the Engineering Evaluation/Cost
Analysis (EE/CA) Site Investigation. The analytical methods which were
used in these analyses are summarized and referenced in Attachment 1.
The sample locations, laboratory sample identification numbers, dates of
collection, and analyses performed are presented on Table 1-1. Data
summary tables presenting the validated and /or qualified analytical
results are provided in Attachment 2.

The analytical data were reviewed for adherence to the specified analytical
protocols. The reported results for organic and inorganic analyses have
been validated or qualified using general guidance provided by "National
Functional Guidelines for Organic (and Inorganic) Data Review", USEPA,
2/94 (and 2/94).

ERM.INC 1 LUBRIZOL CORPORATION-OWa.OD.0I-9/17/M



Table 1-1 Summary of Data Reviewed

BACKGROUND SAMPLES

Sample Location

GL-SS-BG-1 (D-S-1)

GL-SS-BG-1 (03-1) DUPE

GL-SS-BG-1 (13-2)

GL-SS-BG-2CD.5-1)

GL-SS-BG-2 05-2)

GL-SS-BG-3 0)5-1)

GL-SS-BG-3n.5-2)

Labontorjr ID Number

A6G0101 22-007

A6G0101 22-020

A6G0101 22-008

A6G0101 22-009

A6G010122-010

A6G0101 22-011

A6G010122-012

GL-SS-BG-4 «05-1) A6G010122-013

GLrSS-BG-4 03-2) A6G010122-014

GL-SS-BG-5 (0.5-1) A6G010122-015

GL-SS-BG-5 (15-2) A6G010122-016

GL-BG-SB-6 (0.5-1) A6G030148-006

GL-BG-SB-6U5-2) A6G030148-007

GL-BC-SB-7 (05-1 ) A6G030148-008

GL-BG-SB-7C05-1)DUP. A6G030148-009

GL-BG-SB-7(15-2) A6G03014oM)10

GL-BG-SB-« (05-1 ) A6G0301 4&-01 1

CL-BG-SB-8 (15-2) A6G0301 48-01 2

Date Sampled

6/26/96

6/26/96

6/26/96

6/26/96

6/26/96

6/26/96

6/26/96

6/28/96

6/28/96

6/28/96

6/28/96

7/2/96

7/2/96

Analyces Performed

(41

[4]

[4]

[41

(4)

[4]

[4]

[4]

[4]

[4]

[4]

[4]

(4]

7/2/96 [4]

7/2/96 [4]

7/2/96

7/2/96

7/2/96

[4]

[4]

(4}



Table 1-1 Summary of Data Reviewed

SOIL SAMPLES

Sample Location

GL-SS-SB-1 (6-8)

GL-SS-SB-2 (30-32)

GL-SS-SB-2 (6-8)

GL-SS-SB-3(6-8)

GL-SS-SB-4 (8-10)

GL-SS-SB-4 (8-10) DUP.

GL-SS-SB-5 (34-36)

GL-SS-SB-5 (MW-2) (6-8)

GL-SS-SB-6 (4-6)

GL-SS-SB-7 (6-8)

GL-SS-SB-7 (35-37)

GL-SS-SB-8 (4-6)

GL-SS-SB-9 (30-32)

GL-SS-S&9 (4-6)

GL-SS-SB-10 (6-8)

GL-SS-SB-1 1 (0-2)

GL-SS-SB-12 (6-8)

GL-SS-SB-13 (6-8)

GL-SS-SB-13 (6-8) DUP.

Laboratory ID Number

A6G030148-001

A6G1301 11-002

A6G1 10146-001

A6G030148-002

A6G010122-004

A6G010122-005

A6G130111-001

A6G010122-001

A6G030148-003

A6F270131-002

A6F270131-003

A6G010122-003

A6G130111-004

A6G110146-002

A6G010122-006

A6G010122-002

A6F270131-001

A6G030148-004

A6G030148-005

Date Sampled

7/1/96

7/11/96

7/9/96

7/1/96

6/27/96

6/27/96

7/10/96

6/26/96

7/1/96

6/25/96

6/25/96

6/27/96

7/11/96

7/9/96

6/28/96

6/27/96

6/24/96

7/2/96

7/2/96

Analyses Performed

m,[2],i3]

[11 [21 [3]

[1U2U3]

III [21 13]

HL [21 [3]

[11 [2], [3]

[1U2U3]

HU2U3J

[1],[21,[3]

III I2L [3]

[1],[2L[3]

I1U2U3]

UU2U3]

•III [21 [31

[1U2U3]

III I2L [3]

11 1 12], [3]

UU2U3]

[1], [2], [3]



Table 1-1 Summary of Data Reviewed

WATER SAMPLES

Sample Location

GL-WS-DGQON WATER

GL-WS-MW-1

GL-WS-MW-1 DUPE

GL-WS-MW-2

GL-WS-MW-3

Laboratory ID Number

A6F270131-004

A6G2S0142006

A6G2S0142009

A6G2S0142006

Date Sampled

6/24/96

7/24/96

7/24/96

7/23/96

A6G250142 007 7/24/96

GL-WS-MW-4 A6G250142001 7/22/96

GL-WS-MW-5 A6G2S0142 005 7/23/96

GL-WS-MW-6 A6G250142 004 7/23/%

GL-WS-MW-7 A6G250142 003 7/23/%

GLrWS-MW-8 A6G250142 002 7/22/96

Analyses Performed

14L16L17U8]

[41(51(61(71, [8]

(4LI5L (61 (71(81

(41 [51 (61 [71 [8]

(41(51(61(71 (81

(41 (51 (61 [71 [8]

[41(51(61(71(8]

(41 [51(61(71(81

14LI5U6U7U8]

[4L(5L(6L(7L[81



Table 1-1 Summary of Data Reviewed

BLANKS

Sample Location

GL-WS-ER-201

GL-WS-ER-202

GL-WS-TB 7-10-96

GL-WS-TB 7/1 1/96

GL-WS-TB 7-24-96

TRIP BLANK (25C)

TRIP BLANK (A61)

TRIP BLANK (O18)

TRIP BLANK

TRIP BLANK (O84)

Laboratory ID Number

A6G010122-017

A6G1 10146-003

A6G 1 10146-004

A6G1301 11-003

A6G250142010

A6G010122-018

A6G010122-019

A6F270131-006

A6G030148-013

A6F270131-007

Date Sampled

6/27/96

7/10/96

7/10/96

7/11/96

7/24/96

6/27/96

6/27/96

6/27/96

7/2/96

6/27/96

Analyses Performed

[4], [61 171. [8]

[4], [6], [7], [8]

[6]

[1]

[6]

[6]

[6]

[1]

[11

[61

ANALYSES PERFORMED CODES:
HI - lifMf^faf Llat VolaHlg Organic Compounds!

Vinyl Chloride, Acetone, Carbon Disulfide, 1,1-Dichloroethene, cis-l^-Dichloroethene,
trans-l,2-Dichloroethene, 2-Butanone, Trichloroethene, Benzene, 4-Methyl-2-pentanone,

Toluene, Ethylbenzene, Styrene, and Xylenes.
[21 - Indicator List Semivolatile Organic Compounds!

Phenol, 2-Methylphenol, 4-Methylphenol, Isophorone, Naphthalene, 2-Methylnaphthalene,
Phenanthrene, Di-n-butylphthalate, Butylbenzylphthalate, bis(2-ethylhexyl)phthalate,

1/4-Dichlorobenzene, 1,2-Dichlorobenzene, 2,4-Dimethylphenol, 1,2,4-Trichlorobenzene.

[31 - Indicator list PCB Compounds;

ArocloT-1254
[4] - Priority Pollutant List (PPL) Metals
[5]- Cobalt.
(6] - Target Compound List (TCL) volatile organic compounds.
[7] - TCL semivolatile organic compounds.
[8] - TCL pesticide/PCB compounds.



2.0 ORGANIC DATA

The organic analyses of the ground water and soil samples and their
associated field quality control samples were performed by Quanterra
Environmental Services of North Canton, Ohio. The samples were
analyzed for volatile organic compounds, semivolatile organic
compounds and/or pesticide/PCB compounds, as indicated in Table 1-1.
All sample analyses were performed according to the protocols specified
in Test Methods for Evaluating Solid Waste", SW-846, Third Edition,
September 1994. The methods used for these analyses are summarized
and referenced in Attachment 1.

The findings offered in this report are based on a review of data generated
according to a full data deliverable format for all samples. The following
deliverables were evaluated for conformance with criteria: chain of
custody documentation, holding times, laboratory method, equipment
rinsate, and travel blank analysis results, surrogate compound recoveries,
matrix spike compound recoveries and reproducibility, field duplicate
analysis results, bromofluorobenzene (BFB) and decafluoro-
triphenylphosphine (DFTPP) mass tuning results, initial and continuing
calibration summaries, and internal standard performance summaries.

The organic analyses were performed acceptably, but require qualifying
statements. It is recommended that the reported analytical results be used
only with the qualifying statements provided below. Any aspects of the
data which are not discussed in this report should be considered
qualitatively and quantitatively valid, as reported, based on the
deliverables reviewed. Data summary tables presenting the validated and
qualified results are provided in Attachment 2.

2 J ORGANIC DATA QUALIFIERS

2.1 J General Organic Data Qualifiers

• As required by USEPA protocol, quantitative results for volatile and
semivolatile organic compounds detected at levels below their
respective quantitation limits have been marked with T qualifiers on
the data summary tables to indicate that they are quantitative
estimates.

BM.INC



2.12 Soil Organic Data Qualifiers

The positive results reported for 4-methyl-2-pentanone in samples
GL-SS-SB-8 (4-6) and GL-SS-SB-11 (0-2) are considered qualitatively
invalid due to the levels at which this compound was present in
associated laboratory method blanks and/or associated field quality
control blanks. USEPA protocol requires that positive results for
uncommon laboratory contaminants, such as 4-methyl-2-pentanone,
that are less than or equal to five times the associated blank
contamination levels to be considered qualitatively invalid. This has
been indicated by placing "B" qualifiers next to the reported
quantitative results for 4-methyl-2-pentanone for these soil samples
on the data summary table.

The samples listed on the table below were analyzed for volatile
organic compounds, semivolatile organic compounds, and/or
pesticide/FCB compounds at initial dilutions and/or according to
medium-level sample preparation protocols because of suspected
high levels of these compounds in the samples. The initial
dilutions/medium-level protocols were required to prevent
saturation of the instrument and to allow quantitation of the
compounds within the linear range of the calibration curve.
However, higher quantitation limits have resulted for specific
volatile organic compounds, semivolatile organic compounds and/or
pesticide/PCB compounds which were not detected in these
samples. This should be noted when assessing these samples for the
qualitative absence of specific volatile, semivolatile, and
pesticide/PCB organic compounds.

Sample

GL-SS-SB-1 (6-8)

GL-SS-SB-2 (6-8)

GL-SS-SB-4 (8-10)

GL-SS-SB-4 (8-10) DUPE

GL-SS-SB-11 (0-2)

GL-SS-SB-12 (6-8)

Fraction

VOAs

VOAs
SVGAs

VOAs
SVGAs

VOAs
SVGAs

VOAs
SVGAs

VOAs

Dilution Factor

IX (Medium Level)

2X (Medium Level)
2X

1.7X (Medium Level)
20X

IX (Medium Level)
25X

143X (Medium Level)
400X

1.3X (Medium Level)

ERM.INC. 3 LUBRIZDLCORTORATION-OW2».OOjm-9/17/9t



Samples GL-SS-SB-12 (6-8) was re-analyzed at a dilution for
semivolatile organic compounds. The dilution was required because
the concentration of phenol detected in the initial analyses exceeded
the linear range of the instrument. The dilution was performed to
allow quantitation of this compound within the linear range of the
calibration curve. Positive results for phenol in this sample has been
reported from the diluted analyses. All other results and quantitation
limits for this sample have been reported from the initial analyses.

Results for phenol and isophorone were incorrectly reported as not-
detected in samples GL-SS-SB-10 (6-8) and GL-SS-SB-5 (6-8),
respectively. A review of the quantitation reports and mass spectra
indicated that these compounds were detected at concentrations
below the quantitation limit. The laboratory has confirmed these
findings and has resubmitted analysis results reports for these
samples. ERM has reported the results listed below for phenol and
isophorone on the data summary table.

Laboratory Reported Actual
Sample Compound Quantitation Limit Concentration

GL-SS-SB-5(MW-2) Isophorone 410 U 76 J
(6-8)

GL-S^SS-10(6-8) Phenol 400 U 130 J

• The positive results reported for bis(2-ethylhexyl)phthalate in
samples GL-SS-SB-7 (6-8) and GL-SS-SB-7 (35-37) should be
considered quantitative estimates. Poor relative response factor (RRF)
precision (>30% relative standard deviation) in the initial calibration
standards associated with these samples was observed for this
compound. Poor initial calibration RRF precision indicates a lack of
instrument stability for this compound The reported results for
bis<2-ethylhexyl)phthalate in these samples have been marked with
"J" qualifiers on the data summary tables to indicate mat they are
quantitative estimates.

• The positive results for acetone in the samples listed below should be
considered quantitative estimates. Poor relative response factor (RRF)
precision (>25% difference) between the initial calibration average
RRF and the continuing calibration response factor (RF) associated
with these samples was observed for this compound. A lack of
continuing calibration RF precision indicates instrument instability
for this compound in associated samples. The positive results for
acetone in these samples should be considered quantitative estimates.
This has been indicated by placing T qualifiers next to the positive

SM.DC. 4



results for this compound in these samples on the data summary
table.

Compounds Samples Affected

Acetone CL-SS-SB-3 (6-8), GL-SS-SB-8 (4-6),
GL-SS-SB-12 (6-8), GL-SS-SB-13 (6-8) DUPE,

• The quantitation limits associated with the volatile internal standard
compound, chlorobenzene-ds, in samples GL-SS-SB-13 (6-8) DUPE
and GL-SS-SB-9 (30-32) should be considered biased low quantitative
estimates. The area counts for this volatile internal standard
compound were below the quality control (QO limit for the volatile
organic compound analysis of these samples. The low area counts
indicate the possible presence of matrix interferences in these
samples. The laboratory did not re-analyze sample
GL-SS-SB-9 (30-32) to confirm the low internal standard area.
Analysis of the matrix spike/matrix spike duplicate of sample
GL-SS-SB-13 (6-8) DUPE confirmed the low chlorobenzene-ds
response for this sample. The quantitation limits for volatile organic
compounds associated with the low internal area in these samples
should be considered quantitative estimates. This has been indicated
by placing "J" qualifiers next to the affected quantitation limits on the
data summary table.

• The positive results and/or quantitation limits for semivolatile
organic compounds associated with the semivolatile internal standard
compounds, chrysene-di2 and perylene -di2 in sample
GL-SS-SB-11 (0-2) should be considered biased low quantitative
estimates. The area counts for these semivolatile internal standard
compounds were below the quality control (QC) limit for the
semivolatile organic compound analysis of this sample. The low area
counts indicate the possible presence of matrix interferences in these
samples. The laboratory did not re-analyze sample GL-SS-SB-11 (0-2)
to confirm the low internal standard areas. The positive results
and/or quantitation limits for semivolatile organic compounds
associated with the low internal areas in this sample should be
considered quantitative estimates. This has been indicated by placing
"J" qualifiers next to the affected positive results and/or quantitation
limits on the data summary table.

• The quantitation limits reported for aroclor-1254 in samples
GL-SS-SB-2 (6-8), GL-SS-SB-2 (30-32), GL-SS-SB-9 (4-6),
GL-SS-SB-13 (6-8), and GL-SS-SB-13 (6-8) DUPE are biased low
quantitative estimates. The pesticide/PCB surrogate compound
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recoveries were below acceptance limits for the analysis of these
samples. The low recoveries may be due to matrix interferences
present in these samples that prevented the adequate recovery of the
pesticide/PCB surrogate compounds. Quantisation limits for
arodor-1254 in samples GL-SS-SB-2 (6-8), GL-SS-SB-2 (30-32),
GL-SS-SB-9 (4-6), GL-SS-SB-13 (6-8), and GL-SS-SB-13 (6-8) DUPE
have been marked with T qualifiers on the data summary tables to
indicate that they are quantitative estimates. The possibility of
elevated quantitation limits should be noted when assessing the data
for the qualitative absence of specific pestiddes/PCB compounds.

• The recovery of the acid-extractable surrogate compounds in the
semivolatile organic compound analysis of sample GL-SS-SB-8 (4-6)
were below acceptance limits. The low recoveries may be due to
laboratory extraction problems that prevented the adequate recovery
of the acid-extractable semivolatile surrogate compounds. The
laboratory's reextraction and reanalysis of the sample yielded
acceptable surrogate recoveries. However, the reextraction was
performed beyond holding time. Samples extracted outside the
fourteen day holding time may be subject to biological or chemical
degradation. The positive results and quantitation limits reported for
semivolatile organic compounds in this sample have been reported
from the re-extracted sample analysis. The positive results and
quantitation limits should be considered quantitative estimates and
may be higher than reported. This has been indicated by placing T
qualifiers next to the positive results and quantitation limits for
semivolatile organic compounds in mis sample.

• The recovery of surrogate compounds in the pestitide/PCB
compound analysis of sample GL-SS-SB-11(0-2) were below
acceptance limits. The low recoveries may be due to laboratory
extraction problems that prevented the adequate recovery of the
pesticide / PCB surrogate compounds. The laboratory's re-extraction
and reanalysis of the sample yielded acceptable surrogate recoveries.
However, the reextraction was performed beyond holding time.
Samples extracted outside the fourteen day holding time may be
subject to biological or chemical degradation. The positive result
reported for arodor-1254 in this sample has been reported from the
re-extracted sample analysis. The positive result should be
considered a quantitative estimate and may be higher than reported.
This has been indicated by placing a "J" qualifier next to the
quantitative result for arodor-1254 for this sample

• The surrogate recoveries for the semivolatile organic compound
analysis of soil samples GL-SS-SB-4 (8-10), GL-SS-SB4 (8-10) DUPE,
and GL-SS-SB-11 (0-2) and for the volatile organic compound analysis
of sample GL-SS-SB-11 (0-2) could not be evaluated due to necessary
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sample dilutions. The dilutions were required because of suspected
high levels of target and/or non-target compounds present in the
samples. However, these dilutions have resulted in low surrogate
recoveries. Therefore, ERM was not able to evaluate the semivolatile
or volatile organic analysis data for these samples based on surrogate
recoveries. This should be noted when assessing samples for GL-SS-
SB-4 (8-10), GL-SS-SB-4 (8-10) DUPE, and GL-SS-SB-11 (0-2)
semivolatile organic compounds and GL-SS-SB-11 (0-2) for volatile
organic compounds.

• Sample GL-SS-SB-13 (6-8) and its blind duplicate sample,
GL-SS-SB-13 (6-8) DUPE were submitted to the laboratory to evaluate
sampling and analytical precision for those compounds determined to
be confidently detected. All compounds met ERM's blind duplicate
precision criteria of 30% relative percent difference (RPD) for volatile
organic compounds and 40% RPD for semivolatile organic
compounds and pesticide/PCB compounds. The RPD was not
calculated for the compounds that were detected in one sample at
concentrations less than the quantitation limit but were not detected
in the other sample.

• Sample GL-SS-SB-4 (8-10) and its blind duplicate sample,
GL-SS-SB-4 (8-10) DUPE were submitted to the laboratory to evaluate
sampling and analytical precision for those compounds determined to
be confidently detected. All compounds met ERM's blind duplicate
precision criteria of 30% relative percent difference (RPD) for volatile
organic compounds and 40% RPD for semivolatile organic
compounds and pesticide/PCB compounds with the exception of
acetone in the volatiles analysis. The RPD was not calculated for the
compounds that were detected in one sample at concentrations less
than the quantitation limit but were not detected in the other sample.

The lack of precision for acetone may be due to the heterogeneity of
the duplicate samples. This lack of precision is anticipated, however,
as the results approach the limit of detection. The positive results for
acetone in these samples should be considered quantitative estimates.
This has been indicated by placing "J" qualifiers next to the reported
positive results on the data summary tables.

2.13 Ground Water Organic Data Qualifiers

• The positive results and/or quantitation limits for arid-extractable
semivolatile organic compounds in samples GL-WS-MW-8,
GL-WS-DECON WATER should be considered biased low
quantitative estimates and may be higher than reported. Low
recoveries were obtained for acid-extractable surrogate compounds
for these samples. The low recoveries may be the result of extraction
inefficiencies and/or matrix interferences present in these samples.
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The samples were re-extracted and re-analyzed with acceptable
surrogate recoveries but outside of the holding time criteria. The
results from the initial analysis of these samples have been reported
on the data summary tables. Positive results and/or quantitation
limits for acid-extractable semivolatile organic compounds in these
samples should be considered biased low quantitative estimates. The
positive results and/or quantitation limits for acid-extractable
semivolatile organic compounds in these samples have been marked
with "J" qualifiers on the data summary tables to indicate they are
quantitative estimates. The elevated quantitation limits should be
noted when assessing these samples for the qualitative absence of
acid-extractable semivolatile organic compounds.

• The positive results and quantitation limits reported for
pesticide/PCB compounds in samples GL-WS-MW-1 DUPE,
GL-WS-MW-2, GL-WS-MW-3, GL-WS-MW-4, GL-WS-MW-5,
GL-WS-MW-6, GL-WS-MW-7, and GL-WS-MW-8 are biased low
quantitative estimates. The pesticide/PCB surrogate compound
recoveries were below acceptance limits for the analysis of these
samples. The tow recoveries may be due to matrix interferences
present in these samples that prevented the adequate recovery of the
pesticide/PCB surrogate compounds. Positive results and/or
quantitation limits for pesticide/PCB compounds in samples
GL-WS-MW-1 DUPE, GL-WS-MW-2, GL-WS-MW-3,
GL-WS-MW-4, GL-WS-MW-5, GL-WS-MW-6, GL-WS-MW-7, and
GL-WS-MW-8 have been marked with T qualifiers on the data
summary tables to indicate that they are quantitative estimates. The
possibility of elevated quantitation limits should be noted when
assessing the data for the qualitative absence of specific
pesticide/PCB compounds in these samples.

• The samples listed on the table on Page 9 were analyzed for volatile
and semivolatile organic compounds and pesticide/PCB compounds
at initial dilutions and/or according to medium-level sample
preparation protocols because of suspected high levels of these
compounds in the samples. The initial dilutions/medium-level
protocols were required to prevent saturation of the instrument, to
improve chromatographic resolution, and to allow the quantitation
of the compounds within the linear range of the calibration curve
However, higher quantitation limits have resulted for specific
volatile and semivolatile organic compounds and pesticide/PCB
compounds which were not detected in these samples. This should
be noted when assessing these samples for the qualitative absence of
specific volatile, semivolatile, and pesticide/PCB organic
compounds.
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Sample Fraction Dilution Factor

GL-WS-MW-5 VOAs 10X
SVGAs 20X

Pesticide/PCBs 100X

GL-WS-MW-6 VOAs IX (Medium Level)
SVGAs 800X

Pesticide/PCBs 500X

GL-WS-MW-7 VOAs 500X
SVGAs 200X

Pesticide/PCBs SOX

The surrogate recoveries for the semivolatile organic compound
analysis of samples GL-WS-MW-6, GL-WS-MW-7 could not be
evaluated due to necessary sample dilutions. The dilutions were
required because suspected high levels of target and/or non-target
compounds in the samples. However, these dilutions have resulted
in low surrogate recoveries. Therefore, ERM was not able to evaluate
the semivolatile analysis data for these samples based on surrogate
recoveries. This should be noted when assessing samples for GL-WS-
MW-6, GL-WS-MW-7 semivolatile organic compounds.

Sample GL-WS-MW-6 was re-analyzed at a dilution and following
medium level sample preparation protocols for volatile organic
compounds because the concentration of acetone detected in the
initial analysis exceeded the linear range of the instrument. The
dilution/medium level protocols were required to prevent saturation
of the instrument and to allow quantitation of this compound within
the linear range of the calibration curve. However, the diluted re-
analysis was performed outside of the analysis hold time. Samples
analyzed outside the fourteen day holding time may be subject to
biological or chemical degradation. The positive result for acetone
reported from the diluted reanalysis should be considered a
quantitative estimate. This has been indicated by placing a "J"
qualifier next to the quantitative result for acetone in this sample. All
other results and quantitation limits for this sample has been reported
from the initial analyses.

Sample GL-WS-MW-1 and its blind duplicate sample,
GL-WS-MW-1 DUPE were submitted to the laboratory to evaluate
sampling and analytical precision for those compounds determined to
be confidently detected. All compounds met ERM's blind duplicate
precision criteria of 20% relative percent difference (RPD) for volatile
organic compounds and 25% RPD for semivolatile and pesticide/PCB
compounds. The RPD was not calculated for the compounds that
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were detected in one sample at concentrations less than the
quantitation limit but were not detected in the other sample.
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3.0 INORGANIC DATA

The inorganic analyses of the ground water and soil samples and their
associated field quality control samples were performed by Quanterra
Environmental Services of North Canton, Ohio. These samples were
analyzed for Priority Pollutant List (PPL) metals, as indicated in Table 1-1.
The sample analyses were performed according to the protocols specified
in "Test Methods for Evaluating Solid Waste", SW-846, Third Edition,
September 1994. The methods used for these analyses are summarized
and referenced in Attachment 1.

The findings in this report are based on a review of the data generated
according to a full data deliverables format The following deliverables
were evaluated for conformance with criteria: chain of custody
documentation, holding times, laboratory preparation and calibration
blank results, equipment blank results, matrix spike recoveries, laboratory
and field duplicate analysis results, detection limits /sensitivity, initial and
continuing calibrations, laboratory control sample results, Inductively
Coupled Plasma (ICP) Emission Spectroscopy, interference check sample
results, ICP serial dilution results, Graphite Furnace Atomic Absorption
(GFAA) Spectroscopy post-digestion spike recoveries, and standard
addition results.

The inorganic analyses were performed acceptably, but require qualifying
statements. It is recommended that the analytical results be used only
with the qualifying statements presented below. Any aspects of the data
which are not discussed in this report should be considered qualitatively
and quantitatively valid, as reported, based on the deliverables reviewed.
Data summary tables presenting the validated and qualified results are
provided in Attachment 2.

3.1 INORGANIC DATA QUALIFIERS

3.1.1 Soil Inorganic Data Qualifiers

• The positive results and/or detection limits reported for antimony,
arsenic, beryllium, lead, and selenium in the samples listed below
should be considered biased low quantitative estimates and may be
higher than reported. The associated matrix spike recoveries were
below the established quality control (QC) limit for these analytes.
The low recoveries indicate the presence of matrix interferences in
samples of a similar matrix. This has been indicated by placing "J"
qualifiers next to the positive results and/or detection limits for these
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analytes on the data summary tables for these samples. The
possibility of elevated detection limits should be noted when
assessing the data for the qualitative absence of antimony, arsenic,
beryllium, lead, and selenium in these samples.

Anatyte Samples Affected

Antimony GL-SS-BG-1 (05-1), GL-SS-BG-1 (O5-1) DUPE,
GL-SS-BG-1 (15-2), GL-SS-BG-2 (05-1), GL-SS-BG-2 (15-2),
GL-SS-BG-3 (05-1), GL-SS-BG-3 (15-2), GL-SS-BG-4 (05-1),
GL-SS-BG-4 (15-2), GL-SS-BG-5 (05-1). GL-SS-BG-5 (15-2),
CL-SS-BG-6 (05-1), GL-SS-BG-6 (15-2), GL-SS-BG-7 (05-1),

GL-SS-BG-7 (05-1) DUPE, GL-SS-BG-7 (15-2),
GL-SS-BG-S (05-1), GL-SS-BG-8 (15-2)

Arsenic CL-SS-BC-1 (05-1), GL-SS-BG-1 (05-.1) DUPE,
GL-SS-BG-1 (15-2), GL-SS-BG-2 (05-1), GL-SS-BG-2 (15-2),
GL-SS-BG-3 (05-1), GL-SS-BG-3 (15-2), GL-SS-BG-4 (05-1),
GL-SS-BG-4 (15-2), GL-SS-BG-5 (05-1), GL-SS-BG-5 (15-2),
GL-SS-BG-6 (05-1), GL-SS-BG-6 (15-2), GL-SS-BG-7 (05-1),

GL-SS-BG-7 (5-1) DUPE, GL-SS-BG-7 (15-2),
GL-SS-BG-8 (05-1), GL-SS-BG-8 (15-2)

Beryflhmi GL-SS-BG-1 (05-1), GL-SS-BG-1 (05-1) DUPE,
GL-SS-BG-1 (15-2), GL-SS-BG-2 (05-1), GL-SS-BG-2 (15-2),
GL-SS-BG-3 (05-1), GL-SS-BG-3 (15-2), GL-SS-BG-4 (05-1),
GL-SS-BG-4 (15-2), GL-SS-BG-5 (05-1), GL-SS-BG-5 (15-2)

Lead GL-SS-BG-1 (05-1), GL-SS-BG-1 (05-1) DUPE,
GL-SS-BG-1 (15-2), GL-SS-BG-2 (05-1), GL-SS-BG-2 (15-2),
GL-SS-BG-3 (05-1), GL-SS-BG-3 (15-2), GL-SS-BG-4 (05-1),
GL-SS-BG-4 (15-2), GL-SS-BG-5 (05-1), GL-SS-BG-5 (15-2)

Selenium GL-SS-BG-1 (05-1), GL-SS-BG-1 (05-1) DUPE,
GL-SS-BG-1 (15-2), GL-SS-BG-2 (05-1), GL-SS-BG-2 (15-2),
GL-SS-BG-3 (05-1), GL-SS-BG-3 (15-2), GL-SS-BG-4 (05-1),
GL-SS-BG-4 (15-2), GL-SS-BG-5 (05-1), GL-SS-BG-5 (15-2),
GL-SS-BG-6 (05-1), GL-SS-BG-6 (15-2), GL-SS-BG-7 (05-1),

GL-SS-BG-7 (5-1) DUPE, GL-SS-BG-7 (15-2),
GL-SS-BG-8 (05-1), GL-SS-BG-8 (15-2)

The positive results and/or detection limits reported for thallium in
the samples listed on Page 13 should be considered biased low
quantitative estimates due to negative results reported in the
laboratory preparation and /or calibration blanks. The negative
blanks indicate the probability of underestimation of the analyte
concentration by the instrument. The positive results and/or
detection limits for thallium have been marked with "T* qualifiers on
the data summary tables to indicate that they are biased low
quantitative estimates. The possibility of elevated detection limits
should be noted when assessing the data for the qualitative absence of
thallium in these samples.
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Analyte Samples Affected

Thallium GL-SS-BG-1 (05-1), GL-SS-BG-1 (0.5-1) DUPE,
GL-SS-BG-1 (15-2), GL-SS-BG-2 (0.5-1), GL-SS-BG-2 (15-2),
GL-SS-BG-3 (05-1), GL-SS-BG-3 (1.5-2), GL-SS-BG^I (05-1),
GL-SS-BG t̂ (15-2), GL-SS-BG-5 (0.5-1), GL-SS-BG-5 (15-2)

The positive results reported for copper and zinc in the samples listed
below should be considered quantitative estimates. The ICP serial
dilution analysis results associated with this sample exceeded the
established precision criteria of 10 percent difference for these
analytes. The poor precision indicates the possible presence of
physical or chemical interference in the analysis of copper and zinc
for samples of a similar matrix. This has been indicated by placing "J"
qualifiers next to the reported quantitative results for the copper and
zinc in these samples.

Analyte Samples Affected

Copper GL-SS-BG-6 (0.5-1), GL-SS-BG-6 (15-2), GL-SS-BG-7 (0.5-1),
GL-SS-BG-7 (0.5-1) DUPE, GL-SS-BG-7 (1.5-2),

GL-SS-BG-8 (05-1), GL-SS-BG-8 (1.5-2)

Zinc GL-SS-BG-1 (0.5-1), GL-SS-BG-1 (05-1) DUPE,
GL-SS-BG-1 (1.5-2), GL-SS-BG-2 (05-1), GL-SS-BG-2 (1.5-2),
GL-SS-BG-3 (0.5-1), GL-SS-BG-3 (15-2), GL-SS-BG-4 (0.5-1),
GL-SS-BG-4 (1.5-2), GL-SS-BG-5 (05-1), GL-SS-BG-5 (1.5-2),
GL-SS-BG-6 (0.5-1), GL-SS-BG-6 (15-2), GL-SS-BG-7 (0.5-1),

GL-SS-BG-7 (0.5-1) DUPE, GL-SS-BG-7 (15-2),
GL-SS-BG-8 (05-1), GL-SS-BG-8 (1.5-2)

• Sample GL-SS-BG-7 (0.5-1) and its blind duplicate sample and
GL-SS-BG-7 (0.5-1) DUPE were submitted to the laboratory to
evaluate sampling and analytical precision for those analytes
determined to be confidently detected. All analytes met ERM's blind
duplicate precision criteria of 40% relative percent difference (RPD)
for metals with the exception of lead and nickel. The RPD was not
calculated for the compounds that were detected in one sample but
were not detected in the other sample.

The lack of precision for lead and nickel may be due to instrumental
instability or sample heterogeneity. This lack of precision is
anticipated, however, as the results approach the limit of detection.
Positive results for these analytes in the samples listed on Page 14
should be considered quantitative estimates. This has been indicated
by placing "J" qualifiers next to the positive results for these analytes
on the data summary tables for these samples.

ERM.INC. 13 LUBRI2DLCORPORA7TON-W«a.OOJl-*/17/9«



Anatyte Samples Affected

Lead GL-SS-BG-6 (05-1), CL-SS-BG-6 (15-2). GL-SS-BG-7 (05-1),
GL-SS-BG-7 (0-5-1) DUPE, GL-SS-BG-7 (13-2),

GL-SS-BC-8 (03-1), GL-SS-BG-8 (13-2)

GL-SS-BG-6 (03-1), GL-SS-BG-6 (13-2). GL-SS-BG-7 (03-1),
GL-SS-BG-7 (03-1) DUPE, GL-SS-BG-7 (13-2),

GL-SS-BG-8 (03-1), GL-SS-BG-8 (13-2)

3.12 Ground Water Inorganic Data Qualifiers

• The detection limit for thallium in sample GL-WS-DECON WATER
should be considered a biased low quantitative estimate due to
negative results reported in laboratory blanks. The negative blanks
indicate the probability of underestimation of the analyte
concentration by the instrument The detection limit for thallium has
been marked with a T qualifier on the data summary tables to
indicate that it is a biased low quantitative estimate The possibility
of an elevated detection limits should be noted when assessing the
data for the qualitative absence of thallium in this sample.

• The detection limits reported for selenium in samples GL-WS-MW-1,
GL-WS-MW-1 DUPE, GL-WS-MW-2, GL-WS-MW-3, GL-WS-MW-4,
GL-WS-MW-5, GL-WS-MW-6, GL-WS-MW-7, GL-WS-MW-8, and
GL-WS-DECON WATER should be considered biased low
quantitative estimates and may be higher than reported. The
associated matrix spike recovery was below the established quality
control (QO limit for this analyte. The low recovery indicates the
presence of matrix interferences in samples of a similar matrix. This
has been indicated by placing "]" qualifiers next to the detection
limits for selenium on the data summary tables for these samples.
The possibility of elevated detection limits should be noted when
assessing the data for the qualitative absence of selenium in these
samples.

• Sample GL-WS-MW-1 and its blind duplicate sample,
GL-WS-MW-1 DUPE were submitted to the laboratory to evaluate
sampling and analytical precision for those analytes determined to be
confidently detected All analytes met ERM's blind duplicate
precision criteria of 25% relative percent difference (RPD) for metals.
The RPD was not calculated for the analytes that were detected in one
sample but were not detected in the other sample.
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4.0 SUMMARY

The organic and inorganic analyses were performed acceptably, but
required a few qualifying statements. This analytical quality assurance
report has identified the aspects of the data which required qualification.
A support documentation package has been prepared for this quality
assurance review and is located with the Lubrizol Corporation project file.
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Attachment 1
Analysis Method References and
Summaries



ATTACHMENT 1 METHODOLOGY SUMMARY AND METHOD REFERENCES

METHODOLOGY SUMMARY

Analysis for Volatile Organic Compounds by GC/MS

The samples were analyzed for volatile organic compounds by adding 5
milliliter (mL) water or 5 gram aliquots to 5 mL reagent water containing
surrogate compounds and internal standards and purging the mixture
with helium at ambient temperature. The volatile compounds were
transferred from the aqueous phase to the vapor phase and trapped onto a
sorbent column. After purging, the column was heated and back-flushed
to desorb the compounds onto a gas chromatographic column. The gas
chromatograph was temperature programmed to separate the sample
components, which were then detected by a mass spectrometer. The
target compounds were qualitatively identified and quantitated through
calibration with standards.

Analysis for Semivolatile Organic Compounds by GC/MS

Aqueous sample aliquots are acidified to pH 2 and extracted with 1:1
methylene chloride using a continuous liquid-liquid extractor. Thirty
grams of soil sample are extracted with 1:1 methylene chloride using a
sonicator. The methylene chloride extract is dried and concentrated to a
final volume of 1 ml. The extract is decanted and filtered. The extract is
then analyzed by first separating the extract components using a gas
chromatographic column and then detecting them with a mass
spectrometer for qualitative and quantitative evaluation.

Analysis for Pesticides/PCB Compounds

Thirty grams (wet weight) of the soil or 1,000 mL of water sample are
extracted with 1:1 methylene chloride and acetone by sonic disruption.
The extract is decanted and filtered. The extraction is repeated two or
more times, decanting after each sonication. The extract is then
concentrated and analyzed by first separating the extract components
using a gas chromatographic column and then detecting them with an
electron capture detector (ECD).

Florisil cleanup is performed on the chromatographic column prior to the
sample analysis.
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Analysis for ICP Metals

Prior to analysis, 100- milliliter or one gram sample aliquots were digested
with nitric and hydrochloric acids for aqueous analysis. The solution
resulting from the metals digestion was analyzed by Inductively Coupled
Plasma (ICP) Emission Spectroscopy.

Analysis for Antimony, Arsenic, Selenium, and Lead

One hundred- milliliter sample or one gram sample aliquots were
digested with nitric and hydrogen peroxide for aqueous analysis. The
resulting solutions were analyzed by graphite furnace atomic absorption
(GFAA).

Analysis for Mercury

Aqueous and solid samples analyzed for mercury were oxidized with
potassium permanganate. Mercury was reduced to its elemental form and
aerated from solution in a dosed system. Mercury was then determined
with a cold vapor atomic absorption spectrophotometer.
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METHOD REFERENCES

Analysu References

Volatile Organic Compounds

Semivolatile Organic Compounds

Organochlorine Pesticide/PCBs

PPL Metals

Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA1994), Method 8240A.

Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1994), Method 8270A.

Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1994), Method 8080.

Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1994),

Methods 6010A, 7060,7071,7421,7470,7740, and 7841.
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Attachment 2
Data Summary Tables



Indicator Chemicals List Volatile Organic Compounds
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Vinyl chloride M-gAg
Acetone Jig/kg
Carbon disulfide M£/kg
1,1-Dichloroethene Hg/kg
cis-l^-Dichloroethene ug/kg
trans-l^-Dichloroethene |ig/kg
2-Butanone Jig/kg
Trichloroethene M-g/kg
Benzene Jig/kg
4-Methyl-2-pentanone ug/kg
Toluene fig/kg
Ethylbenzene Hg/kg
Styrene ^g/kg
Xylenes (total) ug/kg

GL-SS-SB-1
6-8

7/1 /%
83.3

SOLID

1500 U
3000 U
750 U
750 U
380 U
380 U
3000 U
750 U
750 U

10000
750 U
750 U
750 U
750 U

GL-SS-SB-2
6-8

7/9/96
81.7

SOLID

3100 U
8400
1500 U
1500 U
760 U
760 U

6100 U
1500 U
1500 U
50000
1500 U
1500 U
1500 U
1500 U

GL-SS-SB-2
30-32

7/11/96
83.1

SOLID

12 U
8.6 I
6.0 U
6.0 U
3.0 U
3.0 U
24 U
6.0 U
6.0 U
24 U
6.0 U
6.0 U
6.0 U
6.0 U

GL-SS-SB-3
6-8

7/1/96
85.6

SOLID

12 U
63 J
5.8 U
5.8 U
2.9 U
2.9 U
23 U
5.8 U
3.9 J
23 U
5.8 U
5.8 U
5.8 U
5.8 U

GL-SS-S&4
8-10

6/27/96
81.1

SOLID

2600 U
19000 J
1300 U
1300 U
640 U
640 U

5100 U
1300 U
1300 U
39000
1300 U
1300 U
1300 U
1300 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - Thisxompound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
U} - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate.
NA-Not Analyzed

PtQ»1
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Indicator Chemicals List Vo>«Ule Organic Compounds
Soil Analytical Result*

The LubrUol Corporation
Greinei's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Vinyl chloride ng/kg
Acetone lig/kg
Carbon disulflde Mg/kg
1,1-Dichloroethene Hg/kg
ds-l,2-Dichloroethene Hg/kg
trans- 1,2-Dlchloraethene lig/kg
2-Butanone W?/kg
Trichloroethene lig/kg
Benzene lig/kg
4-Methyl-2-pentanone Mg/kg
Toluene ^g/kg
Ethylbenzene Mg/kg
Styrene WJ/kg
Xylene* (total) jig/kg

GL-SS-SB-4 DUPE
8-10

6/27/96
81.7

SOLID

1500 U
27000 )
760 U
760 U
380 U
380 U

3100 U
760 U
760 U

30000
760 U
760 U
760 U
760 U

GL-SS-SB-5 (MW-2)
6-8

6/26/96
80.8

SOLID

12 U
13 )
6.2 U
6.2 U
3.1 U
3.1 U
25 U
6.2 U
4.0 J
25 U
6.2 U
6.2 U
6.2 U
6.2 U

GL-SS-SB-5
34-36

7/10/96
86.8

SOLID

12 U
14 J
5.8 U
5.8 U
2.9 U
2.9 U
23 U
5.8 U
5.8 U
23 U
5.8 U
5.8 U
5.8 U
5.8 U

GL-SS-SB-4
4-6

7/1/96
86.7

SOLID

12 U
23 U
5.8 U
5.8 U
2.9 U
2.9 U
23 U
5.8 U
5.8 U
23 U
5.8 U
5.8 U
5.8 U
5.8 U

GL-SS-SB-7
6-8

6/25/96
82.5

SOLID

12 U
10 J
6.1 U
6.1 U
3.0 U
3.0 U
24 U
6. U
6. U
24 U
6. U
6. U
6. U
6.1 U

] - This result should be considered • quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate.
NA - Not Analyzed

VOA/S/Comb
8/17/9*



f 'i- ) €
Indicate Chemicals List Volatile Organic Com^o

Soil Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

unds

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Vinyl chloride ug/kg
Acetone Jig/kg
Carbon disulfide Hg/kg
1,1-Dichloroethene UgAg
cis-l,2-Dichloroethene Hg/kg
trans-l,2-Dichloroethene Rg/kg
2-Butanone Hg/kg
Trichloroethene M>g/kg
Benzene Hg/kg
4-Methyl-2-pentanone (ig/kg
Toluene ILg/kg
Ethylbenzene Hg/kg
Styrene ng/kg
Xylenes (total) Hg/kg

GL-SS-SB-7
35-37

6/25/96
85.2

SOLID

12 U
23 U
5.9 U
5.9 U
2.9 U
2.9 U
23 U
5.9 U
5.9 U
23 U
5.9 U
5.9 U
5.9 U
5.9 U

GL-SS-SB-8
4-6

6/27/96
82.9

SOLID

12 U
48 J
6.0 U
6.0 U
3.0 U
3.0 U
24 U
6.0 U
6.0 U
7.7 B
6.0 U
6.0 U
6.0 U
6.0 U

GL-SS-SB-9
4-6

7/9/96
82

SOLID

12 U
18 J
6.1 U
6.1 U
3.0 U
3.0 U
24 U
6.1 U
6.3
24 U
6.1 U
6.1 U
6.1 U
6.1 U

GL-SS-SB-9
30-32

7/11/96
87.6

SOLID

11 U
19 J
5.7 U
5.7 U
2.9 U
2.9 U
23 U
5.7 U
5.7 U
23 UJ
5.7 UJ
5.7 UJ
5.7 UJ
5.7 UJ

GL-SS-SB-10
6-8

6/28/96
81.8

SOLID

12 U
14 J
6.1 U
6.1 U
3.1 U
3.1 U
24 U
6.1 U
28
6.3 J
6.1 U
6.1 U
6.1 U
6.1 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate.
NA-Not Analyzed

P«Q«3

o

Dcte

VOA/S/Comb.
0/17/M



Indicator Chemical* Li»t volatile Organic Compounds
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Vinyl chloride Hg/kg
Acetone ftg/kg
Carbon dliuifide |ig/kg
1,1-Dichloroethene Mg/kg
ds-1,2-Dichloroethene Ug/kg
trans- 1,2-Dlchloroethene lig/kg
2-Butanone tig/kg
TrichJoroethene Mg/kg
Beniene Hg/kg
4-Methyl-2-pentmnone lig/kg
Toluene Mg/kg
Ethylbeniene tig/ kg
Styrene pig/kg
Xylenes (total) »ig/kg

GL-SS-SB-11
0-2

6/27/96
77

SOLID

23000 U
46000 U
12000 U
12000 U
5800 U
5800 U

46000 U
12000 U
12000 U
40000 B
85000
48000
12000 U
250000

GL-SS-SB-12
6-8

6/24/96
81.6

SOLID

2000 U
5800 )
1000 U
1000 U
510 U
510 U
4100 U
1000 U
1000 U

40000
1000 U
1000 U
1000 U
1000 U

GL-SS-SB-13
6-8

7/2/96
84.7

SOLID

12 U

9.1 J
5.9 U
5.9 U
3.0 U
3.0 U
24 U
5.9 U
5.9 U
24 U
5.9 U
5.9 U
5.9 U
5.9 U

GL-SS-SB-13 DUPE
6-8

7/2/96
81.8

SOLID

12 U

41 J
6.1 U
6.1 U
3.1 U
3.1 U
24 U
6.1 U
6.1 U
24 U
6.1 U
6.1 U
6.1 U
6.1 U

] - This result should be considered • quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
U] - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate.
NA - Not Analyzed

P»g»4

Ann** for OmHty

VOA/8/Comb.
0/17/M



Indicator Chemicals List Semivolatile Organic Compounds
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH (Feel):
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Phenol ug/kg
2-Methylphenol ug/kg
4-MethylphenoJ ug/kg
Isophorone Hg/kg
Naphthalene ug/kg
2-Methylnaphthalene ug/kg
Phenanthrene ug/kg
Di-n-butyl phthalate ug/kg
Butyl benzyl phthalate ug/kg
bis(2-Ethylhexyl) phthalate ug/kg
1 ,4- Dichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
2,4-Dlmethylphenol ug/kg
1,2,4-Trichlorobenzene ug/kg

GL-SS-SB-1
64

7/1/96
833

SOUD

1400
40 J
170 J
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

GL-SS-SB-2
6-8

7/9/96
81.7

SOLID

6100
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U
810 U

GL-SS-SB-2
30-32

7/11/96
83.1

SOLID

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

GL-SS-SB-3
6-8

7/1 /%
85.6

SOUD

390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
40 J
390 U
390 U
390 U
390 U

GL-SS-SB-4
8-10

6/27/96
81.1

SOLID

52000
8100 U
8100 U
8100 U
8100 U
8100 U
8100 U
8100 U
8100 U
8100 U
8100 U
8100 U
8100 U
8100 U

GL-SS-SB-4 DUPE
8-10

6/27/96
81.7

SOLID

63000
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U

GL-SS-SB-5 (MW-2)
6-8

6/26/96
80.8

SOUD

410 U
410 U
410 U
76 J

410 U
410 U
410 U
410 U
410 U
1600
410 U
410 U
410 U
410 U

J - This remit should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantttation

limit of the compound.
U] - This compound was analyzed but not detected. The numerical value that represents the quanUtanon

limit of the compound Is a quantitative estimate.
NA- Not Analyzed

QM7M



Indicator Chemicals List Stmlvulatilt Organic Compounds
Soil Analytical Results

The Lubriiol Corporation
Greinei'a Lagoon Site

Sanduaky County, Ohio

SAMPLE LOCATlONi
DEPTH <PeeOi
DATE COLLECTEDt
MOISTURE CONTENTi
MATTUXi
ANALYTE UNITS
Phenol tig/kg
2.Methylph«nol tig/kg
4-Methylphenol |ig/kg
laophorone UgAg
Naphthalene W/kg
2 Methylnaphfhalene Hg/kg

Phenanthrene Kg/kg
Din butyl phthalate HB/kg
Butyl benzyl phthalate l*gAg
bl.aEthyIh.xyl) phthalate ug/kg
1,4-Dtchlorobenzane Hg/kg

1,2-Dkhlorobenzene Hg/kg
2,4-Dlmethylphenol ftg/kg
1,2,4-Trichlorobenzene fg/^g

CL-9S-SB-3
34-36

7/10/96
868

SOLID

380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U

CL-96-SB-6
4-6

7/1/96
86.7

SOLID

380 U
380 U
380 U
100 ]
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U

CL-SS-SB-7
6-8

6/25/96
82.5

SOLID

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
850 J
400 U
400 U
400 U
400 U

CL-SS-SB-7
35-37

6/2S/96
85.2

SOLID

390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 J
390 U
390 U
390 U
390 U

CL-S6-SW
46

6/27/96
82.9

SOLID

400 U]
400 U)
400 UJ
400 U)
400 UJ
400 U)
400 UJ
400 U)
400 UJ
270 J
400 UJ
400 UJ
400 UJ
400 UJ

GLSS-SB-9
4-6

7/9/96
82

SOLID

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

J • Thia remit thould be considered • qiwnbtattvt Mttmat*.
B • This rMiilt It quaUtetivtly Invalid rinc* this inolyt* w«i dttoct«d In • blank at a rimllar concentration.
U - Thia compound waa analyzed but not detected. Th« numerical value repreeentB the quantitabon

limit of the compound.
U) - Thia compound waa analyzed but not detected. The numerical value that reprennti the quantftatton

umll of the compound la a quantitative eattmate.
NA • Not Analyzed



C ^ j €
Indicator Chemicals List SeinY.olatile Organic Commands

Soil Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH (Feet):
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Phenol ug/kg
2-Methylphenol ug/kg
4-Methylphenol Hg/kg
Isophorone l*g/kg
Naphthalene ug/kg
2-Methylnaphthalene ug/kg
Phenanthrene ug/kg
Di-n-butyl phlhalate ug/kg
Butyl benzyl phthalate ug/kg
bisG-Ethylhexyl) phthalate ug/kg
1,4-DicWorobenzene UgAg
1,2-Dichlorobenzene ug/kg
2,4-Dimethylphenol ug/kg
1,2,4-Trichlorobenzene ug/kg

GL-SS-SB-9
30-32

7/11/96
87.6

SOLID

380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U

GUSS-SB-10
64

6/28/96
813

SOLID

130 I
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
370 J
400 U
400 U
400 U
400 U

GUSS-SB-11
0-2

6/27/96
77

SOLID

170000 U
170000 U
170000 U
170000 U
26000 ]
26000 ]
170000 U
170000 U
170000 UJ
510000 J
170000 U
39000 J
170000 U
58000 j

GL-SS-SB-12
64

6/24/96
81.6

SOLID

26000
630
310 J
400 U
400 U
400 U
400 U
400 U
400 U
120 J
400 U
400 U
400 U
400 U

GL-SS-SB-13
6-8

7/2/96
84.7

SOLID

390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
160 J
390 U
390 U
390 U
390 U

GL-SS-SB-13 DUPE
6-8

7/2/96
81.8

SOLID

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
61 J
400 U
400 U
400 U
400 U

J - This remit should be considered a quantitative estimate.
B - This result is qualitatively Invalid since this analyte was detected In a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate.
NA-Not Analyzed



Arodor-1254
Soil Analytical Reaultf

The Lubrlzol Corporation
Greiner*t Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH (Feet):
DATE COLLECTED:
MOSITURE CONTENT:
MATRIX:
ANALYTE UNITS

Aroclor 1254 Hg/kg

CL-SS-SB-1
6-6

7/1/96
83.3

SOLID

40 U

CL-SS-SB-2
6-8

7/9/96
81.7

SOLID

40 UJ

GL-SS-SB-2
30-32

7/1 1/%
83.1

SOLID

40 UJ

GL-SS-SB-3
6-8

7/1/96
85.6

SOLID

39 U

CL-SS-SB-4

8-10
6/27/96

81.1
SOLID

41 U

) - This result should be considered a quantitative estimate.
B - This result Is qualitatively invalid since this analyte was detected In a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate.
NA - Not Analyzed.

MttJMMMfcjTI

/€>*>«•...
Dale. Ptil/S/Comb.

W17/96



Aroclor-1254
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH (Feet):
DATE COLLECTED:
MOSITURE CONTENT:
MATRIX:
ANALYTE UNITS

Aroclor 1254 ug/kg

GL-SS-SB-4 DUPE
8-10

6/27/96
81.7

SOLID

40 U

GL-SS-SB-5 (MW-2)
6-6

6/26/96
80.8

SOLID

41 U

GL-SS-SB-5
34-36

7/10/96
86.8

SOLID

38 U

GL-SS-SB-6
4-6

7/1/96
86.7

SOLID

38 U

GL-SS-SB-7
6-8

6/25/96
82.5

SOLID

40 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate.
NA-Not Analyzed.

Pag* 2
P*iVS/Comt>.



Arocior-1234
Soil Analytical Results

The Lubrizol Corporation
Greiner'a Lagoon Site

Sandusky County, Ohio

DEPTH (Fccth

DATE COLLEi

MOSITURE c
MATRIX:

ANALYTB

Aroclor 1254

ATION:

CTED:
DNTENT:

UNITS

MgAg

GL-SS-SB-7
35-37

6/25/96
85.2

SOLID

39 U

GL-SS-SB-8

4-6

6/27/96
82.9

SOLID

40 U

GL-SS-SB-9

4-6
7/9/96

82
SOLID

40 UJ

GL-SS-SB-9
30-32

7/11/96
87.6

SOLID

38 U

CL-SS-SB-10
6-8

6/28/96
81.8

SOLID

40 U

) - This result should be considered a quantitative estimate.

B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.

U - This compound was analyzed but not detected. The numerical value represents the quantitation
limit of the compound.

UJ • This compound was analyzed but not detected. The numerical value that represents the quantitation
limit of the compound is a quantitative estimate.

NA - Not Analyzed.

Pig* 3

Apprartrf tor QuilHj
AMTMM RtlMM by:

••*..

Due.
PtivS/Comb.

W17/M



Arbclor-1254
Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH (Feet):
DATE COLLECTED:
MOSITURE CONTENT:
MATRIX:
ANALYTE UNITS

Aroclorl254 ug/kg

GL-SS-SB-11
0-2

6/27/96
77

SOLID

2.7 J

GL-SS-SB-12
6-8

6/24/96
81.6

SOLID

40 U

GL-SS-SB-13
6-8

7/2/96
84.7

SOLID

39 UJ

GL-SS-SB-13 DUPE
6-8

7/2/96
81.8

SOLID

40 UJ

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate.
NA-Not Analyzed.

Pag* 4

Apprortd for QmUtj
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P««t'S/Conib.
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Target Compound Li* Volatile Organic Compomds
Aqueous Analytical Remits
The Lnbrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMTLE LOCATION:

DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANAtYTE UNITS
QJotooMmang Bg/L
BiuMiMrtiMii Bg/L
ViaylcUoridt Bg/L
QiafooAm M/L

Carte* danlBd* Bg/L
IJ-OcMnMbBC Bg/L
l»l*lMuHDn9CBia^K pg/L»

U-OtcUonM<bae(totaD Bg/L
ih l.T rii^iMllMai Bg/L
>•• 1 J rfcliliBiiUliM Bg/L
^P^BHM^^HM^M ••£/

!J2-OlcU«ot*an* Bg/L
2-fcbMB* Bg/L

CL-WS-MW-1

7/24/94
N/A

WATER

K> U
10 U
V) U
V) U
54 U
4-1 J
54 U
54 U
54 L<
54 U

CL-WS-MW-1
DUPE

7/24/96
N/A

WATER

10 U
10 U
10 U
X) U
54 U
7-2 J
54 U
54 V
54 U
54 U

NA NA
NA NA
54 U 54 U
54 U 54 U
20 U 20 U

IXI-Tridto Lilt in Bg/L 54 U 54 U
CarimMandOnid* Bg/L 54 U 54 U
baanAcUoraBMttM* Bg/L 54 U 54 U
U-OkUoMfnapaB* Bg/L 54 U 54 U
c^l^acUoraprapaK Bg/L 54 U 54 U
TricMoroafcaii Bg/L 54 U 54 U
DfcvoBMcUoraHHtfMM Pg/1- 54 U 54 U
U>TitcUorocm«* Bg/L 54 U 54 U
BBMK Bg/L 54 U 54 U
ttam-IJ-PkMuiupiupem Bg/L 54 U 54 U
•io»ufa»i Bg/L 54 U 54 U

Tllinaaiai Bg/L 20 U 20 U
TrtnrMMBrthuii Bg/L 54 U 54 U
1 1 •> XT-*- H--"*****"* Bg/L 54 U 54 U
Tolavw Bg/L 54 U 54 U
CMorobaBfl^w Bg/L 54 U 54 U
Dfcj *!•>!•• Bg/L 54 U 54 U
SryraM Bg/L 54 U 54 U
XjrtaMcttoM) Bg/L 54 U 54 U
Vtartaotfato Bg/L 10 U X) U

GL-WS-MW-2

7/23/96
N/A

WATER

10 U
10 U
10 U
X) U
54 U
13 J
54 U
54 U
54 U
54 U

GL-WS-MW-3

7/24/96
N/A

WATER

M U
M) U
M U
X) U
54 U

54 U
54 U
54 U
54 U

NA NA
NA NA
54 U 54 U
54 U 54 . U
20 V 20 U
54 U 54 U
54 U 54 U
54 U
S4 U
54 V

54 U
54 U
54 U

54 U ! 54 U
54 U
54 U
54 U

54 U
54 U
54 U

54 U 54 U
54 U 54 U
20 U ** '
20 U
54 U
54 U
54 U
54 U
54 U
54 U
54 U
M> U

20 U
54 U
54 U
54 U
54 U
54 U
54 U
54 U
TO V

GL-WS-MW-4

7/22/96
N/A

WATER

10 U
X) U
10 U
10 U
54 U

" J
54 U
54 U
54 U
54 U
NA
NA
54 U*
54 U
20 U
54 U
54 U
54 U
54 U
54 U
54 U
54 U
54 U
9.1
54 U
54 U
20 U
20 U
54 U
54 U
54 L
54 U
54 U
54 U
54 U
10 U

1 - TVi> III ll ^MnU ItA r n m l m i A ^ m A « SMI M««fek*«u» AK*«H%«^

B - Ttm raft it qpaKutivriy in vabd «OK* this analyte was datcUri in a Mank at a sndar concentration.
U - TMi oonymwl was ana)ytad but no* ddtctad. The munokal value repfoents the quantitation

•DM! Of Ine oornpound.
UJ - This conpowd was analyzed but not detected. The numerical value that represents the quantitation

limit erf the compound is a quantitative estimate.
SV A-Not applicable.
NA - Not AtoiTMd
* - This sanpie • an Equipment Rinsale BUnk.

O



Target Compound List Volatile Organic Compounds
Aqueous Analytical Results
The Lubrizol Corporation

Creiner's Lagoon Site
Sandusky County, Ohio

X

SAMPLE LOCATION:

DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Chloromethane Mg/L
Bromomethane Mg/L
Vinyl chloride Mg/L
Chloroethane Mg/L
Methy tone chloride Mg/L
Acetone Mg/L
Carbon disulfide Mg/L
1,1-Dkhloroethene Mg/L
1,1-Dichloroethane Mg/L
U-Dichloroethene (total) ng/L
is-U-Dichloroethene Mg/L

fram-U-Dichloroethene Mg/L
Chlorofonn Mg/L
U-Dichloroethane Mg/L
2-Butanone Mg/L
1,1,1-Trichloroethane Mg/L
Carbon tetnchloride Mg/L
BrocnocUchloroinethane Mg/L
1,2-Dichloropropane Mg/L
ds-13-CHchloropropene Mg/L

•khloroethene Mg/L
.,;-.

*•

Oibcomochtoromcthane Mg/L
1,1,2-Trichloroethane Mg/L
Benzene Mg/L
tram-1,3-DichIoropropene Mg/L
Bromofonn Mg/L
4-Methyl-2-pentanone Mg/L
2-Hexanone Mg/L
Tetrachloroethene Mg/L
,̂1^2-Tetrachloioethane Mg/L

Toluene Mg/L
Quorobenzene Mg/L
Elhylbenzene Mg/L
Slyrene Mg/L
Xylena (total) Mg/L
Vinyl acetate Mg/L

GL-WS-MW-5

7/23/96
N/A

WATER

100 U
100 U
100 U
100 U
50 U

1600
50 U
50 U
50 U
50 U
NA
NA
50 U
50 U
200 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
110
50 U
» • fU
260
200 U
50 U
50 U
50 U
50 U
50 U
50 U
50 U
100 U

GL-WS-MW-6

7/23/96
N/A

WATER

1200 U
1200 U
1200 U
1200 U
620 U

24000 ]
620 U
620 U
620 U
620 U
NA
NA
620 U
620 U
470 )
620 U
620 U
620 U
620 U
620 U
620 U
620 U
620 U
620 U
620 U
£Vt ¥ T620 U

12000
2500 U
620 U
620 U
620 U
620 U
620 U
620 U
620 U
1200 U

GL-WS-MW-7

7/23/96
N/A

WATER

5000 U
5000 U
5000 U
5000 U
2500 U
58000
2500 U
2500 U
2500 U
2500 U
NA
NA
2500 U
2500 U
1500 I
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
30000
10000 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
5000 U

GL-WS-MW-8

7/22/96
N/A

WATER

10 U
10 U
10 U
10 U
5.0 U
7.8 J
5.0 U
5.0 U
5.0 U
5.0 U
NA
NA
5.0 U
5.0 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
en T i5.0 U
20 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
10 U

GL-WS-DECON WATER

6/24/96
N/A

WATER

10 U
10 U
10 U
10 U
5.0 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
NA
NA
44
5.0 U
20 U
5.0 U
5.0 V
12
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
C A f T5.0 U

20 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
10 U

J - This result should be considered a quantitative estimate
B - This result is qualitatively Invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate.
N/A-Not applicable.
NA-Not Analyzed
* - This sample is an Equipment Rinsate Blank.
"-This sample is a Travel Blank.

Appror* for QMU}

Rtv. • VotfWConb.



Tugct CovpoMd LM Volatile Organic Compound*
AqMow Analytical Remits
The LubrUol Corporation

Cmacr'f Lagoon Site
Sandiuky County, Ohio

SAMPLE LOCATION:

DATE OOUfCTED:
MOtSTUtE CONTENT:

CL-W5-ER-2D1*

6/27/K
N/A

WATEX

CL-WS-ER-20r

7/M/96
N/A

WATER

TRIP BLANK
O18

N/A
WATER

TRIP MAN K
OM

6/77/%
N/A

WATER

TRIP BLANK
A6I

6/27/96
N/A

WATER

ANALYTC UNITS

W/L
W/L

«/L
«/L
Pg/L

HH-
P«/L
«/L

I*/L
H/L
Pg/t-

PSA-
P8/1-
P«/L
P8/L
W/L

P*/L
P8/L

P*/L

P«/L
P*/L

P*/L

10
10
10
10
so
20
SO
SO
SO
so
NA
NA
SO
SO
20
SO
SO
SO
SO
SO
11
SO
so
so
so
so
7
20
SO
SO
SO
SO
SO
so
so
10

u
u
u
u
u
u
u
u
J
u
Lf

u
u
u
J
u
u
u
L'
u
u
u
u
u

10
10
10
10
so
20
so
so
so
so
NA
NA
SO
SO
20
SO
SO
SO
SO
so
so
so
so
so
so
so
20
20
SO
SO
so
so
so
so
so
10

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

NA
NA
10

NA
NA
20
SO
SO
NA
NA
25
iS
NA
NA
20
NA
NA
NA
NA
NA
SO
NA
NA
SO
NA
NA
20
NA
NA
NA
SO
NA
SJO
SO
SJO
NA

U

U

U

U

u
u
u

10
10
10
10
so
13
SO
so
so
so
NA
NA
SO
SO
20
SO
SO
SO
SO
SO
SO
SO
SO
so
so
so
20
20
SO
SO
SO
SO
so
so
so
10

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
10
10
5.0
20
so
so
SJO

NA
25
25
SO
SO
20
SO
SO
SJO
SJO
SJO
SO
so
so
so
5.0

SO
20
20
SJO
SO
SJO
SJO
SO
so
so
10

u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u

J - Thta
U Tlai

U]

Aould t» amsidavd a qumtitab vc estimate.
• i|iulilrthnly iiiinUI i h x i llai nnlyn mi i l iXIr i l in iMn^ il i linilii uaiirnliilinn

m jnifrrnrl Inil mnilitiiml The numnical vahM iqaeagnb the quaiitiUtioo

- Thit foaycna>d w»s »iulyMd but not ikltiLtetl. The numerical value thit represents the quBititation

of th« eoCTpound ts a qumtataU ve

NA-NotAna^Md
* - Tha ua^4r a an Eqwpmoil Rinuie BUnk-

i Tra*d Btmk.

Dele.
tmn



Target Compound List Volatile Organic Compounds
Aqueous Analytical Results
The Lubrlzol Corporation

Crelner's Lagoon Site
Sanduaky County, Ohio

*M

..--

SAMPLE LOCATION:

DATE COLLECTED:
MOISTURE CONTENT:
MATRIX-
ANALYTE UNITS
Chlaromethane (ig/L
Bromomethane Mg/L
Vinyl chloride ug/L
Chloroethanc ng/L
Methylene chloride jig/L
Acetone ug/L
Carbon disulfide jig/L
1,1-ttchloroethene ug/L
1,1-tHchloroethane ug/L
1,2-Dlchloroethene (total) ug/L
ds-U-Dichloroethene ug/L
trans-l,2-Dichloroethene ng/L
Chloroform ug/L
1,2-Dlchloroethane ug/L
2-Butanone ug/L
1,1,1-Trichloroethane ug/L
Carbon tetrachloride ug/L
Brotnodkhloroinetnane |ig/L
1,2-Dlchloropropane ug/L
ls-l,3-Dichloropropene ng/L

IŴ̂F

Trichloroethene |ig/L
Dibfomochloroinethane Mg/L
l,U-Trichloroetnane ug/L
Benzene Hg/L
tram-13-Dkhloropropene Mg/L
Bromofonn ug/L
4-Methyl-2-pentanone |ig/L
2-Hexanone ug/L
Tetradiloroethene ug/L
1,1,2 -̂Tetrachloroethane ug/L
Toluene ug/L
CMorobenzene ug/L
Ethylbenzene ug/L
Styrene ug/L
Xyfenes (total) ug/L
Vinyl acetate |ig/L

TRIP BLANK**
2SC

6/27/96
N/A

WATER

10 U
10 U
10 U
10 U
5.0 U
20 U
5.0 U
5.0 U
5.0 U
NA
25 U
25 U
5.0 U
5.0 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
20 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
10 U

TRIP BLANK**

7/2/96
N/A

WATER

NA
NA
10 U

NA
NA
20 U
5.0 U
5.0 U
NA
NA
2.5 U
IS U
NA
NA
20 U
NA
NA
NA
NA
NA
5.0 U
NA
NA
5.0 U
NA
NA
20 U
NA
NA
NA
5.0 U
NA
5.0 U
5.0 U
5.0 U
NA

GL-WS-TB-

7/10/96
N/A

WATER

10 U
10 U
10 U
10 U
5.0 U
20 U
5.0 U
5.0 U
5.0 U
NA
25 U
25 U
5.0 U
5.0 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
20 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
10 U

GL-WS-TB"
N/A

7/11/96
N/A

WATER

NA
NA
10 U

NA
NA
20 U
5.0 U
5.0 U
NA
NA
25 U
25 U
NA
NA
20 U
NA
NA
NA
NA
NA
5.0 U
NA
NA
5.0 U
NA
NA
20 U
NA
NA
NA
5.0 U
NA
5.0 U
5.0 U
5.0 U
NA

GL-WS-TB**
N/A

7/24/96
. N/A
WATER

10 U
10 U
10 U
10 U
5.0 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
NA
NA
5.0 U
5.0 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
20 U
20 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
5.0 U
10 U

I - This result should be considered a quantitative estimate
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
U] - This compound was analyzed but not detected. The numerical value that represents the quantitation

limit of the compound is a quantitative estimate
N/A-Not applicable.
NA-Not Analyzed
* - This sample is an Equipment Rinsate Blank.
** - This sample is a Travel Blank.

Approved for QatAry
tVt

*
6/ V17/9S



Target Compound List Semi volatile Organic Compounds
Water Analytical Results
The Labrizol Corporation

Greiner*s Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DATE COLLECTED:
MOBTU1E CONTENT:
MATKOL-
ANALYTE UNITS
Phenol ug/L
boa-ChkxoethyO ether ug/L
2-Chlorophcnol ug/L
2 Mufaylpliuiol ug/L
i MiHijIplmiul ug/L

UMII •• lilm ii ill. • ••• itM /I

NfaiuUuugm ng/L
aopnoranc )ig/L
2-NHnphenol ug/L

Naphthalene ug/L
4-ChfaraniEne ug/L

2-Methrimptehakn* ug/L
ir»actitam.]niopeniaojene ug/ L

2-ChiorotMphtbaiene ug/L
2-NMrOMiaine ug/L

A< nasally Ian ug/L

*••-— ««^»*Wi» uir/L
« *•" ^ • im/I•IVUUfMIUMM Ugy 1.

Fluorm Ug/L

-NBiutouipneny lamne Mg/ *-

1tmrtilr»rJwnT«n* ii«r/T

Anthnnne Ug/L

CL-WS-MW-1
7/24/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
SO U
10 U
10 U
50 U
10 U
SO U
10 U
10 U
10 U
10 U
SO U
10 U
10 U
10 U
SO U
10 U
10 U

GL'WS-MW-l DUPE
7/24/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
SO U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
10 U
so u
10 U
10 U
10 U
50 U
10 U
10 U

GL-WS-MW-2
7/23/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
10 U

GL-WS-MW-3
7/24/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U^
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U
50 U^
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
10 U



Target Compound List Semivolatile Organic Compounds
Water Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

s.

SAMPLE LOCATION:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX-
ANALYTE UNITS
Carbazote ug/L
Di-n-buty! phthalate ug/L
Fluoranthene Hg/L
Pyrene Hg/L
Butyl benzyl phthalate ug/L
Benzo(a)anthracene Hg/L
Chrysene ug/L
bis(2-Ethylhexyl) phthalate ug/L
pi-n-octyl phthalate ug/L
Benzo(b)fluoranthene ug/L
Benzo(k)fluoranthene ug/L
Benzo(a)pyrene Hg/L
Indenon,2,3-cd)pyrene ug/L
Dibenz(a,h)anthracene ug/L
Benzo(ghi)peiylene ug/L
1,3-Dichlorobenzene Hg/L
\4-Dichlorobenzene Hg/L

-iJij

^

4,2-Dichlorobenzene ug/L
2,2'-Oxybis(l-ChIoropropane) ug/L
2,4-Dimethylphenol ug/L
2,4-Dichlorophenol ug/L
1,2,4-Trichlorobenzene ug/L
2,4,6-TricNorophenol ng/L
2,4,5-Tiiehlorophenol ug/L
2,6-Dinitrotoluene ug/L
^,4-Dinitnophenol ug/L
2,4-Dinitrotoluene ng/L
4/6-Dinitro-2-methylphenol ng/L
3^-Dkrhlorobenzidine ftg/L

GL-WS-MW-1
7/24/%

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U

GL-WS-MW-1 DUPE
7/24/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
23 ]
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U

GL-WS-MW-2
7/23/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
22 ]
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U

GL-WS-MW-3
7/24/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
7-4 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at

a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
U] - This compound was analyzed but not detected. The numerical value that represents the

quantitation limit of the compound is a quantitative estimate.
N/A -Not applicable.

NA- Not Analyzed.
* - This sample is an Equipment Rinsate Blank.

Approved for Qtttty

Dif

SvOU/WrCutPD.
W17/B6



Target Compound UM Semivolatile Organic Compounds
Water Analytical Result*
The Labrizol Corporation

Greiner*! Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DATE COLLECTED:
MOISTintE CONTENT:
MATRIX:
ANALYTE UNITS
Phenol jig/L
buQ-QihxocthyO ether »ig/L
t <"*tiiii in i LIU i . , • n
2-Mcthytphenol fig/L

ilupuJt-ii-pfopyUiMne jig/L

lifiphmwt Mg/L

Ma jJjKa^jM nff/T

4Odonwoifaie pg/L
exachlarobutaiiienr jig/L

-1™™™™?^ ^ .̂
DitMtfajlphthatee »ig/L

4"Niiicipncnol )i£/L
PM*ftm>f'iBEft )i£/L
Dtethylpbthablr fig/L

Fkntcne Mg/L

-NMnMoaipMnyuirane Mg/i*

ni ••! 1 l l l t l l M n • IBM /I

Anthracene Mg/L

CL-WS-MW-4
7/22/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
SO U
10 U
50 U
10 U
10 U
10 U
10 U
SO U
10 U
10 U
10 U
SO U
10 U
10 U

CL-WS-MW-5
7/23/96

N/A
WATER

180 I
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
1000 U
200 U
1000 U
200 U
200 U
1000 U
200 U
1000 U
200 U
200 U
200 U
200 U
1000 U
200 U
200 U
200 U
1000 U
200 U
200 U

CL-WS-MW-6
7/23/96

N/A
WATER

36000
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U

40000 U
8000 U

40000 U
8000 U
8000 U
40000 U
8000 U

40000 U
8000 U
8000 U
8000 U
8000 U
40000 U
8000 U
8000 U
8000 U

40000 U
8000 U
8000 U

GL-WS-MW-7
7/23/96

N/A
WATER

9300
2000 U
2000 U
2000 U '
2000 U
2000 U
2000 U '
2000 U
2000 U
2000 U
20)0 U
2000 U
2000 U
2000 U
2000 U
2000 U
10000 U
2000 U
10000 U
2000 U
2000 U
10000 U
2000 Us
10000 U
2000 U
2000 U
2000 U
2000 U
10000 U
2000 U
2000 U
2000 U
10000 U
2000 U
2000 U

9>w*AMCont».
V17/BS



Target Compound List Semi volatile Organic Compounds
Water Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

*

-A

%

SAMPLE LOCATION:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Carbazole Mg/L
Di-n-butyl phthalate ng/L
Fluoranthene ug/L
Pyrene ug/L
Butyl benzyl phthalate (ig/L
Benzo(a)anthracene ng/L
Chrysene Hg/L
bis(2-Ethylhexyl) phthalate ug/L
^-n-octyl phthalate Hg/L
Benzo(b)fluoranthene gg/L
BenzoGOfluoranthene Hg/L
Benzo(a)pyrene ng/L
Indenoa,2,3-cd)pyrene ug/L
Dibenz(a,h)anthracene ug/L
Benzo(ghi)perylene ug/L
1,3-Dichlorobenzene ug/L
%4~Dichlorobenzene Hg/L

x>2-Dichlorobenzene Hg/L
W-Oxybis(l-Chloropropane) ug/L
2,4-Dimethylphenol ug/L
2,4-DicNorophenol Hg/L
1,2,4-Trichlorobenzene ng/L
2,4,6-Trichlorophenol ug/L
2,4,5-Trichlorophenol ug/L
"•6-DinitrotoIuene ng/L
154-Dinitrophenol Mg/L
2,4-Dinitrotoluene ng/L
4,6-Dinitro-2-methylphenol ng/L
3,3'-Dkhlorobenzidine ng/L

GL-WS-MW-4
7/22/96

N/A
WATER

10 U
10 U
10
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
SO U
10 U
50 U
50 U

CL-WS-MW-5
7/23/96

N/A
WATER

200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
1000 U
200 U
1000 U
1000 U

GL-WS-MW-6
7/23/96

N/A
WATER

8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U
8000 U

40000 U
8000 U

40000 U
40000 U

GL-WS-MW-7
7/23/96

N/A
WATER

2000 I!
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 ' U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
2000 U
10000 U
2000 U
10000 U
10000 U

J - This result should be considered a quantitative estimate.
B • This result is qualitatively invalid since this analyte was detected in a blank at

a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the

quantitation limit of the compound is a quantitative estimate.
N/A -Not applicable.

NA • Not Analyzed.
* - This sample is an Equipment Rinsate Blank.

Svon/WCon*.
W17J96



Target Compound List Sem{volatile Organic Compounds
Water Analytical Results
The Lubrizol Corporation

Graner*! Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DATE COLLECTED:
MOBTUBE CONTENT:
MATUX:
ANALYTE UNITS
Phenol Mg/L

2-CMorophenol pg/L
2-Mcthytphtnol pg/L

N ttfSlM^ldi M •MtfMVMlMMIM »*m M^*io«udi-«-f>ropyliaun* M&/ *-

Nwooaunt M&/L-
lioplm>raM M6/L

M^nt^fhftfev^ iia-/f

4-ChkramEne Mg/L

. T ^™i • w""»r***™»"*> Pg* *•
«4 <~l,l,_., t -« — «-«^ • .._ /I

2-CMoranphthftlene pg/L

Dunctfayl pMfyttte pg/L

3-Nkjuanlim Pg/L
Acenapttthaw Mg/L
4-NUroptool pg/L

••uuaropiicnyl pmnyl tUia Pg/L
RuotcM Pg/L

11.,., Ill - * • .!. tl

- - — — — ^o*
P> 1, 1 1 I lllr»l> J^o.ll 11. > /I**»*fn«xopntaoi Pg/L

^ , -„ , IIM /T

Anthnocm Mg/L

CL-WS-MW-8
7/22/96

N/A
WATER

10 UJ
10 U
10 UJ
10 UJ
10 UJ
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 UJ
10 U
50 U
10 U
SO U
10 U
10 U
50 U
10 U
SO U]
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U

. 50 UJ
10 U
10 U

CUWS-DECON WATER
6/24/96

N/A
WATER

10 UJ
10 U
10 UJ
10 UJ
10 UJ
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 UJ
10 U
50 U
10 U
50 U
10 U
10 U
SO U
10 U
50 UJ
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 UJ
10 U
10 U

GL-WS-ER-20V
6/27/96

N/A
WATER

2 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
SO U
10 U
SO U
10 U
10 U
50 U
10 U
SO U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
10 U

GL-WS-ER-202*
7/10/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U*
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U*
50 U
10 U
10 U
1C U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
10 U

S

/

SMM/WConfe
W17M



Target Compound List Semivolatile Organic Compounds
Water Analytical Results
The Lubrlzol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

N

.• =•-*

SAMPLE LOCATION:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Carbazole Mg/L
Di-n-butyl phthalatc ug/L
Fluoranthene Mg/L
Pyrene Mg/L
Butyl benzyl phthalatc Mg/L
Benzo(a)anthracene Mg/L
Chrysene Mg/L
bis(2-Ethylhexyl) phthalate Mg/L

i-n-octyl phthalate Mg/L
Benzo(b)fluoranthene Mg/L
Benzo(k)fluoranthene Mg/L
BenzeXa)pyrene Mg/L
Indeno(l,2,3-cd)pyrene ng/L
DibenzfoJOanthracene Mg/L
Benzo(ghi)perylene Mg/L
1,3-Dichlorobenzene Mg/L
A,4-Dichlorobenzene Mg/L

; .^-Dichlorobenzene Mg/L

*.

2£'-Oxybis(l-Chloropropane) Mg/L
2,4-Dimethylphenol Mg/L
2,4-Dichlorophenol Mg/L
1,2,4-Trichlorobenzene Mg/L
2,4,6-Trichlorophenol Mg/L
2,4,5-Trichlorophenol Mg/L
^,6-DinitTotoluene Mg/L
M{4-Dinitrophenol Mg/L
2,4-Dinitrotohiene Mg/L
4,6-Dinitro-2-methylphenol Mg/L
3,31-Dichk>robenzidine Mg/L

GL-WS-MW-8
7/22/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 UJ
10 U
10 UJ
10 UJ
10 U
50 UJ
10 U
50 UJ
50 U

GMVS-DECON WATER
6/24/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 UJ
10 U
10 UJ
10 UJ
10 U
50 UJ
10 U
50 UJ
50 U

CL-WS-ER-201'
6/27/96

N/A
WATER

10 U
7.7 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U

GMVS-ER-202*
7/10/96

N/A
WATER

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at

a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the

quantitation limit of the compound is a quantitative estimate.
N/A-Not applicable.

NA-Not Analyzed.
* - This sample is an Equipment Rinsate Blank.

ApprarcdforQiulfe)

Svoai/W/Confc.
W17/96



Target Compound List Pesticides/PCB's
Water Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
alph*-BHC ug/L
beo-BHC ug/L
4^AlA-*_DU4*^ • •*» /IPOM Ptt\_ llff/L

gaouna-BHC (Lindane) ug/L
Heptaduor ug/L
Aldrin ug/L
Heptacruorepoxide ug/L
P«»^nf5«I*iP f Ur/L^n "^ * W^l1"
Diddrin ug/L
Endrin ug/L
FiwtnniK»fi n UC/1"Tr- u f*&/L>

Endocuttan suttate ug/L
MethoxTchior ug/L

GL-WS-MW-1
7/24/96

N/A
WATER

0.050 U
ODSO U
0.050 U
0.050 U
0050 U
ODSO U
ODSO U
0.050 U
O.OSO U

GL-WS-MW-1 DUPE
7/24/96

N/A
WATER

0.050 UJ

0.050 UJ

0.050 UJ
O.OSO UJ
0.050 UJ
O.OSO U)
0.050 UJ
0.050 UJ

0.050 UJ

0.050 U 0.050 UJ
0.050 U 0.050 UJ

CL-WS-MW-2
7/23/96

N/A
WATER

ODSO UJ

ODSO UJ

ODSO UJ
ODSO UJ
ODSO UJ
ODSO UJ

ODSO UJ
ODSO UJ
ODSO UJ

ODSO UJ
ODSO UI

ODSO U 0.050 UJ ODSO UJ
0.25 U 0.2S UJ 0.25 UJ

Endrin ketone ug/L 0.050 U O.OSO UJ ODSO UJ
Endrin aldehyde ug/L ODSO U ODSO UJ ODSO UJ

pha-CWordane ug/L 0.050 U 0.050 UJ ODSO UJ
^amma-Chlordane ug/L ODSO U 0.050 UJ ODSO UJ
4.4--DDE ug/L 0.050 U 0.050 UJ ODSO UJ
4,4'-DDD ug/L 0.050 U 0.050 UJ ODSO UJ
4.4--OCT ug/L ODSO U O.OSO UJ ODSO UJ
Toaphene ug/L 10 U 10 UJ 10 UJ
Arodorl016 ug/L ID U 1.0 UJ ID UJ
Arodormi ug/L ID U 1.0 UJ
Arodor1232 ug/L ID U ID UJ
Arodorl242 ug/L ID U ID UJ
ArodoM248 ug/L ID U ID UJ
Arodorl254 ug/L ID U ID UJ
Arodorl2fiO ug/L ID U 1.0 UJ

ID UJ

ID UJ
ID UJ

ID UJ
ID UJ

ID UJ

GL-WS-MW-3
7/24/96

N/A
WATER

ODSO UJ
ODSO UJ

ODSO UJ
ODSO UJ
ODSO UJ
ODSO UJ
ODSO UJ
ODSO UJ

ODSO U ^

ODSO un
ODSO UJ
ODSO UJ
0.25 UJ
ODSO UJ
ODSO UJ
ODSO UJ
ODSO UJ
ODSO UJ
ODSO UJ
ODSO UJ
10 U]
1.0 UJ
1.0 UJ
1.0 UJ
1.0 L
1.0 UJ
ID UJ
1.0 UJ

r

/

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at

a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

bout of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the

quantitation omit of the compound is a quantitative estimate.
N/A-Not applicable.

NA • Not Analyzed.
* - This sample is an Equipment Rinsate Blank

*: PMWVCon*.
Bn 7/96



Target Compound List Pesticides/PCB's
Water Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

N,

SAMPLE LOCATION:
DATECOLLECTEEh
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
alpha-BHC ug/L
beta-BHC ug/L
delta-BHC ug/L
gamma-BHC (Lindane) Mg/L
Heptachlor Hg/L
Aldrin Mg/L
Heptachlor epoxide Hg/L
vidosulfan I ug/L

Dieldrin ug/L
Endrin M-g/L
Endosulfan II ug/L
Endosulfan sulfate Hg/L
Methoxychlor Mg/L
Endrin ketone Mg/L
Endrin aldehyde Mg/L

?ha-Chlordane Hg/L
'•.

Vh

gamma-Chlordane Hg/L
4,4'-DDE ug/L
4,4'-DDD ug/L
M'-DDT ug/L
Toxaphene Hg/L
Aroclor 1016 ug/L
Arodorl221 ug/L
Aroclor 1232 ug/L
Aroclor 1242 ug/L
Aroclor 1248 ug/L
Aroclor 1254 ug/L
Aroclor 1260 ug/L

GL-WS-MW-4
7/12/96

N/A
WATER

0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 U]
0.050 UJ
0.050 UJ
0.25 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
0.050 UJ
2.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ

CL-WS-MW-5
7/23/96

N/A
WATER

2.5 UJ
2.5 UJ
2.5 UJ
2.5 UJ
2.5 UJ
2.5 UJ
25 UJ
2.5 UJ
5.0 UJ
5.0 UJ
5.0 UJ
5.0 UJ
25 UJ
5.0 UJ
5.0 UJ
25 UJ
2.5 UJ
5.0 UJ
5.0 UJ
5.0 UJ
120 UJ
25 UJ
25 UJ
25 UJ
25 UJ
25 UJ
50 UJ
50 UJ

GL-WS-MW-6
7/23/96

N/A
WATER

12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
25 UJ
25 UJ
25 UJ
25 UJ
120 UJ
25 UJ
25 UJ
12 UJ
12 UJ
25 UJ
25 UJ
25 UJ

620 UJ
120 UJ
120 UJ
120 UJ
120 UJ
120 UJ
250 UJ
250 UJ

GL-WS-MW-7
7/23/96

N/A
WATER

1.2 UJ
1.2 UJ
1.2 UJ
1.2 UJ
1.2 UJ
1.2 UJ
1.2 UJ
1.2 UJ
2.5 UJ
2.5 UJ
2.5 UJ
2.5 UJ
12 UJ
25 UJ
2.5 UJ
1.2 UJ
1.2 UJ
2.5 UJ
15 UJ
2.5 UJ
62 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
25 UJ
25 UJ

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at

a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the

quantitation limit of the compound is a quantitative estimate.
N/A - Not applicable.

NA - Not Analyzed.
* - This sample is an Equipment Rinsate Blank.

Approved for Qnfty

c>

~ n... 9/f?fo

PMt/WComb.
9/17/96



Target Compound List Pesticides/PCB's
Water Analytical Results
The Lubrizol Corporation

Gainer's Lagoon Site
Sand us ky County, Ohio

SAMPLE LOCATION:
DATE COLLECTED:
MOISTURE CONTENT:
MATRDC-
ANALYTE UNITS
alpha-BHC Mg/L
beto-BHC Mg/L
dHU-BHC Mg/L
gamina-BHC (Lindane) Mg/L
Heptachlor Mg/L
Aldrin Mg/L
Heptaduor epoxide ug/L
Endosubanl Mg/L
Diddrin Ug/L
Endrin Mg/L
EndosuMan D Mg/L
Fiwinnilfan nilfatr \iaf\"™ ^o* *•
Methoxychlor Mg/L
Endrin keiane Mg/L
Endrin aldehyde Mg/L
tph»-Qiln.r4»M IME/l-T^ • •••»••• fes **

ganuna-Qubrdane Mg/L
1̂ -OOE Mg/L
M"-OOO ug/L
4 '̂-ODT Mg/L
Tn 1 1 • n fc i • • 1 1 • IfTouupnene Mg/L
Arodor1016 Mg/L

Arodar 1221 Mg/L
Arodar1Z32 Mg/L
Arodar 1242 Mg/L
Arodor 1248 Mg/L
Arodar 1254 MgA
Arodar 1260 Mg/L

CL-WS-MW-8
7/22/96

N/A
WATER

0.050 U]
OD50 U]
ODSO U)
OASO U]
0.050 U)
OJ050 U]
OJ050 U]
OJOSO U]
OJ050 U]
ODSO U]
OJ050 U]
0.050 U]
0^5 U)

OJOSO U]
ODSO U]
ODSO U)
ODSO UJ
ODSO UJ
ODSO UJ
ODSO UJ
2J) U)
ID U)
ID U)
ID U]
ID U]
ID U)
ID U)
ID U)

GL-WS-DECON WATER
6/24/96

N/A
WATER

0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
ODSO U
025 U

ODSO U
0.050 U
0.050 U
0.050 U
O.OSO U
0.030 U
0.050 U
2D U
1.0 U
1.0 U
1.0 U
ID U
ID U
ID U
ID U

CL-WS-ER-2DT
6/27/96

N/A
WATER

0.050 U
O050 U
ODSO U
0.050 U
ODSO U
0.050 U
QD50 U
ODSO U
0.050 U
ODSO U
ODSO U
ODSO U
025 U
ODSO U
0.050 U
0.050 U
ODSO U
ODSO U
ODSO U
0.050 U
20 U
1.0 U
ID U
ID U
ID U
ID U
ID U
ID U

CL-WS-ER-202*
7/10/96

N/A
WATER

0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
ODSO U
0.050 U
0.050 L
0.050 U
0.050 U
0.050 U
025 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
10 U
1.0 U
1.0 U
ID 1'
1.0 W
1.0 U
ID U
ID U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was delected in a blank at

a sdnOar concentration.
U - This compound was analyzed but not delected. The numerical value represents the quantitation

limit of the compound.
U) - This compound was analyzed but not detected. The numerical value that represents the

quantitation limit of the compound is a quantitative estimate.
N/A - Not applicable.

NA - Not Analyzed.
* • This sample is an Equipment Rinsate Blank.

D»'t

PwtfWCon*.



Pn'rarity Pollutant Lisv Metal Compound**
Water Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Antimony mg/L
Arsenic mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Copper mg/L
Lead mg/L
Mercury mg/L
Nickel mg/L
Selenium mg/L
Silver mg/L
Thallium mg/L
Zinc mg/L

GL-WS-MW-1
7/24/96

N/A
WATER

0.010 U
0.010 U
0.005 U
0.002 U
0.005 U
0.050 U
0.025 U
0.003 U
0.0002 U
0.040 U
0.005 UJ
0.005 U
0.010 U
0.050 U

GL-WS-MW-1 DUPE
7/24/96

N/A
WATER

0.010 U
0.010 U
0.005 U
0.002 U
0.005 U
0.050 . U
0.025 U
0.003 U
0.0002 U
0.040 U
0.005 UJ
0.005 U
0.010 U
0.050 U

GL-WS-MW-2
7/23/96

N/A
WATER

0.010 U
0.010 U
0.005 U
0.002 U
0.005 U
0.050 U
0.025 U
0.004
0.0002 U
0.040 U
0.005 UJ
0.005 U
0.010 U
0.050 U

GL-WS-MW-3
7/24/96

N/A
WATER

0.010 U
0.010 U
0.005 U
0.002 U
0.005 U
0.050 U
0.025 U
0.0044
0.0002 U
0.040 U
0.005 UJ
0.005 U
0.010 U
0.050 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at

a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the

quantitation limit of the compound is a quantitative estimate.
N/A - Not applicable.

NA - Not Analyzed.
* - This sample is an Equipment Rinsate Blank.

Pig«i

Approved for Quality
Aiuiranet̂ eleaM by:

Rev.,
File: MetalfW/Comb



.
Priority Pollutant List Metal Compounds

Water Analytical Result*
The Lubrizol Corporation

Grelner't Lagoon Site
Sandutky County, Ohio

SAMPLE LOCATION:
DATE COLLECTED:
MOISTURE CONTENT:
MATRIX:
ANALYTE UNITS
Antimony mg/L
Arsenic mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Copper mg/L
Lead rng/L

Mercury rng/L
Nickel mg/L
Selenium mg/L
Silver rng/L
Thallium rng/L
Zinc rng/L

GL-WS-MW-4
7/22/96

N/A
WATER

0.010 U
0.025
0.005 U
0.002 U
0.035
0.050 U
0.057
0.026
0.0002 U
0.074
0.010 UJ
0.005 U
0.010 U
0.18

CL-WS-MW-5
7/23/96

N/A
WATER

0.010 U
0.034
0.005 U
0.002 U
0.027
0.050 U
0.038
0.016
0.0002 U
0.063
0.005 UJ
0.005 U
0.010 U
0.14

CL-WS-MW-6
7/23/96

N/A
WATER

0.010 U
0.073
0.005 U
0.002 U
0.014
0.050 U
0.025 U
0.0074
0.0002 U
0.040 U
0.020 UJ
0.005 U
0.010 U
0.072

CL-WS-MW-7
7/23/96

N/A
WATER

0.010 U
0.16
0.005 U
0.0047
0.063
0.065
0.16
0.067
0.0002 U
0.19
0.010 UJ
0.005 U
0.010 U
0.40

J - This result should be considered a quantitative estimate.
B - This result Is qualitatively Invalid since this analyte was detected in a blank at

a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ • This compound was analyzed but not detected. The numerical value that represents the

quantitation limit of the compound is a quantitative estimate.
N/A -Not applicable.

NA - Not Analyzed. __«_
* - This sample is an Equipment Rinsate Blank. Appiwd for Quality

F»»: MetaliWComb
W17/00



riority Pollutaru /ist Metal Comp J
Water Analytical Results
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DATE COLLECTED:
MOISTURE CONTENT:
MATRDfc
ANALYTE UNTTS
Antimony mg/L
Arsenic mg/L
Beryllium mg/L
Cadmium mg/L
Chromium mg/L
Cobalt mg/L
Copper mg/L
Lead mg/L
Mercury mg/L
Nickel mg/L
Selenium mg/L
Silver mg/L
Thallium mg/L
Zinc mg/L

GL-WS-MW-8
7/22/96

N/A
WATER

0.010 U
0.044
0.005 U
0.0079
0.10
0.095
0.29
0.096
0.0002 U
0.21
0.010 UJ
0.005 U
0.010 U
0.69

GL-WS-DECON WATER
6/24/96

N/A
WATER

0.010 U
0.010 U
0.005 U
0.002 U
0.005 U
NA

0.025 U
0.003 U
0.0002 U
0.040 U
0.005 UJ
0.005 U
0.010 UJ
0.050 U

GL-WS-ER-201*
6/27/96

N/A
WATER

0.010 U
0.010 U
0.005 U
0.002 U
0.005 U
NA

0.025 U
0.003 U
0.0002 U
0.040 U
0.005 U
0.005 U
0.010 U
0.050 U

GL-WS-ER-202*
7/10/96

N/A
WATER

0.010 U
0.010 U
0.005 U
0.002 U
0.005 U
NA

0.025 U
0.003 U
0.0002 U
0.040 U
0.005 U
0.005 U
0.010 U
0.050 U

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at

a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the

quantitation limit of the compound is a quantitative estimate.
N/A - Not applicable.

NA - Not Analyzed. _
* • This sample is an Equipment Rinsate Blank.

Page 3
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Appendix F
Background Soil Sample
Analytical Results



* Priority PolliL Jt List Metals C
Background Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH (Feet):
DATE COLLECTED:
MOSITURE CONTENT:
MATRIX:
ANALYTE UNITS
Antimony mg/kg
Arsenic mg/kg
Beryllium mg/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Lead mg/kg
Mercury rng/kg
Nickel rng/kg
Selenium mg/kg
Silver rng/kg
Thallium rng/kg
Zinc rng/kg

GL-SS-BG-1
0.5-1.0

6/26/96
80.9

SOLID

1.2 UJ
11.9 J
0.62 UJ
0.40
8.4
12.2
8.9 J
0.12 U
9.7
0.62 UJ
0.62 U
1.2 UJ

52.9 J

GL-SS-BG-1 DUPE
0.5-1.0

6/26/96
79.8

SOLID

1.3 UJ
6.3 J
0.63 UJ
0.41
9.6
12.4
9.3 J
0.13 U
10.6
0.63 UJ
0.63 U
1.3 UJ

54.1 J

GL-SS-BG-1
1.5-2.0

6/26/96
74

SOLID

1.4 UJ
7.6 J
0.68 UJ
0.41
7.8
10.8
9.1 J
0.14 U
10.5
0.68 UJ
0.68 U
1.4 UJ
54.5 J

GL-SS-BG-2
0.5-1.0

6/26/96
78.4

SOLID

1.3 UJ
5.2 J
0.64 UJ
0.77
8.7
16.7
9.3 J
0.13 U
9.6
0.64 UJ
0.64 U
1.3 UJ

48.8 J

GL-SS-BG-2
1.5-2.0

6/26/96
73.3

SOLID

1.4 . UJ
6.1 J

0.68 UJ
0.59
9.8
16.5
10.7 J
0.14 U
11.3
0.68 UJ
0.68 U
1.4 UJ

52.9 J

GL-SS-BG-3
0.5-1.0

6/26/96
76.9

SOLID

1.3 UJ
6.9 J
0.65 UJ
0.59
8.6
10.7
11.1 J
0.13 U
12.8
0.65 UJ
0.65 U
1.3 UJ

50.7 J

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.

Pagel

Approved for Qiulii,
AWWMCC Release by:

Re*.. Metal VS/oxnb.
9/17/98



Priority Plmutant List Metal*
Background Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sanduaky County, Ohio

SAMPLE LOCATION:
DEPTH (Feet):
DATE COLLECTED:
MOSITURE CONTENT:
MATRIX:
ANALYTE UNITS
Antimony mg/kg
Arsenic mg/kg
Beryllium mg/kg
Cadmium Tig/kg
Chromium mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Nickel Tig/ kg
Selenium mg/kg
Silver mg/kg
Thallium mg/kg
Zinc mg/kg

CL-SS-BC-3
1.5-2.0

6/26/96
80.2

SOLID

1.2 UJ
14.1 J
0.62 UJ
0.37
8.4
8.4
8.7 I
0.12 U
10.0
0.62 UJ
0.62 U
1.2 UJ

49.5 J

GL-SS-BG-4
0.5-1.0

6/28/96
78.5

SOLID

1.3 UJ
3.5 J
0.64 UJ
0.50
9.4
11.8
10.0 J
0.13 U
11.5
0.64 UJ
0.64 U
1.3 UJ

52.3 J

CL-SS-BC-4
1.5-2.0

6/28/96
82.3

SOLID

1.2 UJ
6.9 J
0.61 UJ
0.50
8.9
11.4
9.6 J
0.12 U
11.9
0.61 UJ
0.61 U
1.2 UJ

52.3 J

GL-SS-BG-5
0.5-1.0

6/28/96
81.9

SOLID

1.2 UJ
7.4 J
0.61 UJ
0.66
9.0
12.0
9.8 J
0.12 U
11.5
1.2 UJ

0.61 U
1.2 UJ

55.1 J

CL-SS-BG-5
1.5-2.0

6/28/96
83.4

SOLID

1.2 UJ
8.8 J
0.60 UJ
0.98
7.5
10.7
8.5 J

0.12 U
10.3
1.2 UJ

0.60 U
1.2 UJ
49 J

GL-SS-BC-6
0.5-1.0
7/2/96

90.5
SOLID

1.1 UJ
4.5 J
0.55 U
0.52
9.0
15.8 J
9.2 J

0.11 U
88 J

0.55 UJ
0.55 U
1.1 U

47.8 J

J - This result should be considered a quantitative estimate.
B - This result Is qualitatively Invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quanHtarion limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.
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Priority K-.utant List MeUlX
Background Soil Analytical Results

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH (Feet):
DATE COLLECTED:
MOSITURE CONTENT:
MATRIX:
ANALYTE UNITS
Antimony mg/kg
Arsenic mg/kg
Beryllium rng/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Lead rng/kg
Mercury mg/kg
Nickel ' rng/kg
Selenium rng/kg
Silver mg/kg
Thallium mg/kg
Zinc rng/kg

GL-SS-BG-6
1.5-2.0
7/2/96

89.1
SOLID

1.1 UJ
3.2 J
0.56 U
0.57
12.0
16.6 ]
9.8 ]
0.11 U
9.9 J
0.56 UJ
0.56 U
1.1 U

47.5 J

GL-SS-BG-7
0.5-1.0
7/2/96

85.6
SOLID

1.2 UJ
5.0 J

0.58 U
0.58
8.3
17.6 J
10.5 J
0.12 U
11.0 J
0.58 UJ
0.58 U
1.2 U

47.5 J

GL-SS-BG-7 DUPE
0.5-1.0
7/2/96

84.8
SOLID

1.2 UJ
4.9 J
1.2 U

0.43
9.3
19.0 J
15.9 J
0.12 U
18.1 J
0.59 UJ
1.2 U
2.4 U
57.2 J

GL-SS-BG-7
1.5-2.0
7/2/96

82.5
SOLID

1.2 UJ
6.7 J

0.61 U
0.55
8.2
17.6 J
10.5 J
0.12 U
10.9 J
0.61 UJ
0.61 U
1.2 U

48.3 J

GL-SS-BG-8
0.5-1.0
7/2/96

86.5
SOLID

1.2 UJ
3.6 J

0.58 U
0.47
8.3
17.0 J
10.1 J
0.12 U
10.4 J
0.58 UJ
0.58 U
1.2 U

44.3 J

GL-SS-BG-8
1.5-2.0
7/2/96

85.5
SOLID

1.2 UJ
4.6 J

0.58 U
0.57
8.2
17.6 J
10.8 J
0.12 U
11.0 J
0.58 UJ
0.58 U
1.2 U

45.6 J

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantisation limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the

compound is a quantitative estimate.
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Appendix G
Soil Background Metals
Concentration Calculations



Metals L^ckgrounds
Greiners Lagoon
Fremont, Ohio

0.5 to 1.0 Feet

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Distribution

Normal
Normal
Normal
Normal
Normal
Normal
Normal

Mean
mg/kg
6.00
0.56
8.71
14.23
9.86
10.66
49.93

SO
mg/kg
2.76
0.12
0.39
2.80
0.73
1.29
3.49

Background
mg/kg
11.5
0.8
9.5
19.8
11.3
13.2
56.9

Distributions are Normal, Log-Normal, Other based on W-Test and graphical interpretation.
and graphical interpretation.
Backgrounds are calculated as Mean + 2 * SD

0.5 to 2.0 Feet

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Distribution

Log Normal
Log Normal
log Normal
Log Normal

Normal
Normal
Normal

log Mean
mg/kg
1.81
-0.60
2.17
2.61

LogSD
mg/kg
0.42
0.24
0.11
0.24

Mean (A)

6.64
0.56
8.78
14.00

9.79
10.69

49.94

SD(B)

2.30
0.80
2.24
2.80
0.79

1.00

3.15

Background
mg/kg
11.2
2.2
13.3
19.6
11.4
12.7
56.2

(A) The mean for log data (From Gilbert) is exp{logMean + [(SDA2)/2)}
(B) The sample standard deviation for log data is (from Gilbert) SQRT{exp[(2*logmean+logSD)*(exp(Var)-1)]}
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Metals backgrounds
Qrelnert Lagoon
Fremont, Ohio

1.5 to 2.0 Feet

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc

Distribution

Normal
Log Normal

Normal
Normal
Normal
Normal
Normal

log Mean
mg/kg

-0.61

LogSD
mg/kg

0.29

Mean (A)

7.25
0.57
8.85
13.70
9.71
10.73
49.95

SD(B)

3.26
0.80
1.45
3.73
0.90
0.68
3.02

Background
mg/kg
13.8
2.2
11.8
21.2
11.5
12.1
56.0

(A) The mean for log data (From Gilbert) Is expflogMean + |(SDA2)/2]}
(B) The sample standard deviation tor log data Is (from Gilbert) SQRT{exp|(2'logmeanilogSD)'(exp(Var)-1)]}
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W-Test and Graphs
Both Horizons
0.5-2.0 Feet



.ITALI DATA
•HAPIRO-WILK TMT

ORIttMR't UQOON WTI
PRIMONT.OHK)

MEAN (.X bar)
Sum ol (Xl-Xbar)A2
number ol samples

•nl? (n nvon). k-(n 1)/2 (n odd)
Tnblo A6. (Gilbert, I9B7)
lahlo A6, (Gllbarl. 1987)
Table A6, (Gilbert. 1987)
Table A6. (Gilbert. 1987)
Table AC. (Gilbert, 1987)
Table A6. (Gilbert, 1987)
Table A6. (Gilbert, 1987)
Table A6, (Gilbert, 1987)

Equation 12,4 (Gilbert, 1987)

(Gilbert, 1967). 95% Confidence
Idence), then Normal Distribution

AimmU- C'mlmuim

mg/kg

12
.15
.16
45
46
SO

5 2

r>l
h7
64
64

74
7h

HH
114

14 1

Logfmg/kg)

1 I61I50RI

252762%H

2809.VW45
504077197
526056.101
609417912

648658626

8082811771

40210752(1
4(1521412
411521412
200148

2028148247

2 174751721
2 4765184

2646174747

(XI Xb«r)"2

0412420615
0105.151128

0275012968

0090765564
007800512.1
00.18.181795

0024552386
8 6.1265E-06
OIXJ416I896

0015419065
111)15919065

0 0.18466728

0 0496.18776
0 11645716.1

045049.1017
(1 70698527.1

1 8054
d 2 65
n 1 6
k R 0000

Hi 0 5056
a2 0 3290
a3 02521
S4 0.1939
a5 0 1 4 4 7
a6 01003
a7 00593
B8 00196
W 09658

Norm It

W>OB87° 0.8870
Distribution Norm

mg/ kg

0.17

040

041

047

050

050

052

055

057

(157

II 58

059

059

0.66

(177

098

Log (mg/kg)_
0994252271

0.9I&2907.12
OH9I598II9

4) 755022584
069^147181
•069.1147181
0 653926467

•05978.17001

0^121189)8

IIS(.2II8«M8
(1 '.44727 17S

05276.12742

0 5276.12742
041^515444
0 2M.Vv4764
0020202707

(XI X»)*r)A2

0 154621055
0099187164
0 084427816
0021712658

0 (XM4H4942
0008484942
'J 00279767.1

1021721-05

IMNII5MM

IKHIIM4H
1)00 II 711 W5

0 (X)5187M>2
0 1105 W7662
001441ri925
01 15 174806

0 .117 Wi41.11
•0 6010

d 0 89
n 16
k 8 0000

nl 0 5056
n2 0 3290
e3 02521
a4 0 1939
a5 0 1447
86 0.1003
B7 O.OS93
a8 0.0196
W 03301

Norm II

W>0887° 0,8870
Distribution Other

( lirumUim

<"g^8
75

78

82

82
81

8.1

84

8 4
HI.

K7
MM
90

<H>

4 4
4H

120

l."fl (mg/kfl)
2014901021

2054121714
2104114154

2 104114154
2 116255515
2 Ilh25>>515
2 I2H21I706

2 12M21I706

J IM7f>:2<H
: IliM.Md.'h

2 I8«i051277
2 147224-.77
2 197224'i77
? ?4(l7(Wr*'i
J 2H2 182 IH»i
2 4H4'Klti*<5

(XI Xtnirrj
0 021092707
0012710784

II 0014U268
0 001415268
IKHIJViUIW
II 002561408
0001 492548
IHXII49259H

(UXXI22KI2I
1 .ir.M7l 05
IHXXIWiHOH

IHXXN.Mli'il

IIIIIXI>)2lfi^l

IIINII^^2>'|

111)1 U44IM4I

II 11)11490 14

2 1669
d 017
n 1 6
k B 0000

al 0 !iOb6
B? 0 :)290
83 0 2521
a4 0 1939
aG 0 1447
a6 0 1003
a7 00593
a8 00196
W 0 B575

Norm II

W>08870 08870

Dlslrlbujlpn P'ML..

Other Indlcilei thai neither the real data nor Ita logarithm li normally distributed,
In this caae, background atatlitlca are derived Irom the untrintlormed data.
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BACKGROlk, PETALS DATA
SHAPIRO-WILK TEST

GREINER'S LAGOON SITE
FREMONT, OHIO

MEAN (=X bar)
Sum of (Xi-Xbar)*2
number of samples

k=n/2 (n even); k=(n-1)/2 (n odd)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)

Equation 12.4 (Gilbert, 1987)

Table A7 (Gilbert, 1987), 95% Confidence
If W>(95% confidence), then Normal Distribution

Copper

ing/ kg
8.4

10.7

10.7

10.8

11.4

11.8

12.0

12.2

15.8

16.5

16.6

16.7

17.0

17.6

17.6

17.6

LnCu
2.128231706

2.370243741

2.370243741

2.379546134

2.433613355

2.468099531

2.48490665
2.501435952

2.76000994

2.803360381

2.809402695
2.815408719
2.833213344
2.867898902

2.867898902
2.867898902

(Xi-Xbar)A2

0.232185765

0.057525406

0.057525406

0.053149684
0.031143402
0.020160807

0.015670442

0.01180533
0.022476502
0.037354102

0.039726233
0.04215648
0.049784791
0.066466313

0.066466313
0.066466313

2.6101
d 0.87

n 16
k 8.0000

a1 0.5056
a2 0.3290
a3 0.2521
a4 0.1939
35 0.1447
36 0.1003
a7 0.0593
38 0.0196
W 0.8591

Norm if

W>0-887° 0.8870
Distribution Other

Lead

mg/kg
8.5

8.7

8.9
9.1

9.2

9.3

9.6

9.8

9.8

10.0

10.1

10.5

10.5

10.7

10.8

11.1

(Xi-Xbar)A2

1.65765625
1.18265625

0.78765625

0.47265625
0.34515625

0.23765625

0.03515625

0.00015625
0.00015625
0.04515625

0.09765625

0.50765625
0.50765625
0.83265625
1.02515625
1.72265625

9.7875
d 9.46

n 16
k 8.0000

a1 0.5056
a2 0.3290
a3 0.2521
a4 0.1939
a5 0.1447
a6 0.1003
a7 0.0593
a8 0.0196
W 0.9661

Norm if

W>°-887° 0.8870
Distribution Norm

Nickel

mg/kg
8.8

9.6

9.7

9.9

10.0

10.3

10.4

10.5

10.9

11.0

11.0

11.3

11.5

11.5

11.9

12.8

(Xi-Xbar)A2

3.586289063
1.196289063

0.987539063

0.630039063
0.481289063
0.155039063

0.086289063

0.037539063
0.042539062
0.093789062

0.093789062

0.367539062
0.650039062
0.650039062

1.455039063
4.436289063

10.6938
d 14.95
n 16
k 8.0000

a1 0.5056
a2 0.3290
a3 0.2521
a4 0.1939
aS 0.1447
a6 0.1003
a7 0.0593
a8 0.0196
W 0.9889

Norm if

W>°-887° 0.8870
Distribution Norm

Zinc
mg/kg

44.3

45.6

47.5

47.5

47.8

48.3

48.8

49

49.5

50.7

52.3

52.3

52.9

52.9

54.5

55.1

(Xi-Xbar)*2

31.78140625
18.81390625

5.94140625
5.94140625
4.56890625
2.68140625

1.29390625

0.87890625
0.19140625
0.58140625

5.58140625
5.58140625
8.77640625
8.77640625
20.81640625
26.65140625

49.9375
d 148.86
n 16
k 8.0000

31 0.5056
a2 0.3290
33 0.2521
34 0.1939
35 0.1447
36 0.1003
a7 0.0593
38 0.0196
W 0.9628

Norm if

W>°-887° 0.8870
Distribution Norm

Other Indicates that neither the resl data nor its logarithm is normally distributed.
In this case, background statistics are derived from the untransformed data.
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Log of Cadmium Data
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Greiners Lagoon

normal
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Meiais 3a:Kcr3.-,r-:s

a>
_D
O

k_

O

O)a
X

UJ

0

-1

-2 -

-3

normal

expected

1.9 2.1 2.2 2.4 2.5 2.6

Log of Chromium Data
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0
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a. _•
X
LJ
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-3
8

Lead Data
Metals Backgrounds : 0.5 to 2.0 Feet

Greiners Lagoon

iPH'H'il1!!1!!3!!1!!8!!8!!
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normal

expected

Lead (mg/kg)
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a>

o

0
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Nickel Data
Metals Backgrounds : 0.5 to 2.0 Feet

Greiners Lagoon

normal

expected
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Nickel (mg/kg)
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W-Test and Graphs
Lower Horizon
1.5-2.0 Feet



BACKQROl .iTAliDATA
8HAPIMO-WH.K TttT

•AMPLI INTIRVAL l.f-2.01

QHUNIR't LAQOON
•H1MONT.OHIO

MEAN (-X bar)
Mean ol (XI Xbar)*2

number ol tamplet

k-n/2 (n ovon). k«(n-1)/2 (n odd)
Table A6. (Gilbert. 1907)
Table AB, (Gilbert, 1987)
Table A6. (Gilbert, 1987)
Table AB. (QHbert, 1887)

Equation 124 (Gilbert 1967)

Tnblo A7 (Ollbort, 1987), 95% Conlidoncu
If W-(f)5% cnnlidnnce). than Normal Distribution

AfMnilr

"»i/k«
3 2

46

61

67

6V

76

HH

14 1

(Xl XrwrrZ

16 402*

70225

1 3221

03025

01221

0 1221

24021

41, 9221

7 ?ROO

d 74 B2

n 8

k 4 0000
01 0 0062
a2 0 3104

a3 0 1743
a4 00561
W 0 900709932

Norm ll

w>oe ie o e i 8
Distribution Norm

mK/kj
037

041

010

DM

057

057

014

OVH

Cmlmliim

Uigt'iJ

OW42.12273

08V1WH1I1*

0693I47IHI

(I M781700I
01621IN418

OM211INIH

0 127632742

I) 020202707

(Xt.XU*rr2

0 I106S172I
OOdlWUTM

0 UU7174N65
hHVXIII («

0 (X)1V31S22

OOOI931122

IUKMilW227
II UI.NHV,

0 6061

d o fig
n 6
k 4 0000

al 06052
*2 03164

a3 0 1743
14 00561
W 0897230167

Norm II

W>0816 0 8 1 8
Distribution Norm

Chrnniliim

ny/lf,
71

78

H2

N2

H4

H4

<IH

I.MI

(Xl Xlx»rr2

IM221

1 1021

0 4221

0 4221

0 2021

0 0025

I1 1021

•' 'i.'21

8 8500

0 14 80

n 8
k 4 0000

al 0 0052
a2 03164
83 0 1 /43
H4 00561
W 08?27109?7

Norm II

W-0 818 0 818

Distribution Norm

I <ip|>rr

^ ">&'.*•£ .. _
N 4

107

III H

II 4

IhS

Ihh

17 1,

17 (,

(Xl Xlinr)AJ
2HOM

V

Ml

121*

7K4

Ml

IS. 'I
1'. Jl

13 7000
d 97 46

n 8
k 4 0000

Hi 0 OOb?
«2 0 1)1(14
(13 0 174:1

04 0 Of>6l
w n iHooon:i

Norm II

W.O 818 0 B1H
Distribution Norm
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' • )
BACKGRoitiL ..cTALSDATA

SHAPIRO-WILKTEST
SAMPLE INTERVAL 1.5'-2.0'

GREINER'S LAGOON
FREMONT, OHIO

MEAN (=X bar)
Mean of (Xl-Xbar^Z
number of samples

k=n/2 (n even); k=(n-1)/2 (n odd)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)

Equation 12.4 (Gilbert 1987)

Table A7 (Gilbert, 1987), 95% Confidence
If W>(95% confidence), then Normal Distribution

Lead
mg/kg

8.5
8.7
9.1
9.6
9.8
10.5

10.7

10.8

(Xi-Xbar)A2
1.47015625
1.02515625
0.37515625
0.01265625
0.00765625
0.62015625
0.97515625
1.18265625

9.7125
d 5.67

n 8
k 4.0000

a1 0.6052
32 0.3164
a3 0.1743
a4 0.0561
W 0.917027563

Norm if
W>0.818 0.818
Distribution Norm

Nickel
mg/kg

9.9
10.0

10.3

10.5

10.9

11.0

11.3

11.9

(Xi-Xbar)A2
0.680625
0.525625
0.180625
0.050625
0.030625
0.075625
0.330625
1.380625

10.7250
d 3.26

n 8
k 4.0000

a1 0.6052
a2 0.3164
a3 0.1743
a4 0.0561
W 0.95832764

Norm if
W>0.818 0.818
Distribution Norm

Zinc
mg/kg

45.6

47.5

48.3

49

49.5

52.3

52.9

54.5

(Xi-Xbar)*2
18.9225

6.0025
2.7225
0.9025
0.2025
5.5225
8.7025
20.7025

49.9500
d 63.68
n 8
k 4.0000

a1 0.6052
a2 0.3164
83 0.1743
a4 0.0561
W 0.960329893

Norm if
W>0.818 0.818
Distribution Norm
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MEAN (-X bar)
Maan ol (XI-Xbar)*2

number ol aamplaa
k-n/2 (n even); k-(n-1)/2 (n odd)

Table A6. (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)

Equation 12 4 (Gilbert 1987)

Table A7 (Gilbert, 1987), 95% Confidence
It W>(95% confidence), then Normal Distribution

BACKGROUND, METALS DATA
8HAPIRO-W1LK TEST

SAMPLE INTERVAL O.B'-I.O'
OREINER'SLAQOON

FREMOMT, OHIO

AmmU
mg/kg

3,5
36
4 5

5.0

5.2

6.4

74

114

(XI-Xb*r)A2
6,25
5,76
225

1
064
0.81
1 46

34.81

6 0000
d 5 3 4 8
n 8
k 40000

a1 0.6052
a2 0.3164
a3 0.1743

a4 0.0561
W 0 84327744

Norm" 0818
W>0.818

Distribution Norm

Cadmium
n)g/k«

0.40
0,47

0,50

0,52

0,58

0.54

0.66

077

(XI-Xb<tr)A2
0026001563

0008326563

0.003751563

0,001701563

0.000351562

0.000826562

().(X)4751563

0.043576561

0 5613
d 0 00
n 8
k 40000

a1 06052
82 0.3164
a3 0.1743
a4 0.0561
W 097431119

Nofm" 0.818w>o.ei8
Distribution Norm

Chromium
mH/kg
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<XIXl>«r)A2
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0,04765625
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0.47.'6%25
8 7125

d 1 09
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a3 0 1 7 4 3
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Distribution Norm
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'»K/kg
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I7h

prr
(X|.XI>«r)A2
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2.480625

h 125625

7 7(H)62'>

II 1-MIH25
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d 55 06
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k 4 0000
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BACKGROO, PETALS DATA
SHAPIRO-WILKTEST

SAMPLE INTERVAL 0.5'-1.0'
GREINER'S LAGOON

FREMONT, OHIO

MEAN (=X bar)
Mean of (Xi-Xbar)A2
number of samples

k=n/2 (n even); k=(n-1)/2 (n odd)
Tsble A6, (Gilbert, 1987)
Tsble A6, (Gilbert, 1987)
Table A6, (Gilbert, 1987)
Tsble A6, (Gilbert, 1987)

Equation 12.4 (Gilbert 1987)

Table A7 (Gilbert, 1987), 95% Confidence
If W>(95% confidence), then Norms! Distribution

Lead
mg/kg

8.9

9.2

9.3

9.8
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10.1

10.5

H.I

(Xi-Xbar)A2

0.92640625
0.43890625

0.31640625
0.00390625

0.01890625
0.05640625

0.40640625
1.53140625

9.8625
d 3.70
n 8
k 4.0000

31 0.6052
32 0.3164
33 0.1743
34 0.0561
W 0.96925699

Norm if0 0 818
W>0.818

Distribution Norm

Zinc
mg/kg
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d 85.18
n 8
k 4.0000

a1 0.6052
32 0.3164
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34 0.0561
W 0.97986831

Norm if
0.818

W>0.818

Distribution Norm

Nickel

mg/kg
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4.56890625

10.6625
d 11.68
n 8
k 4.0000

31 0.6052
a2 0.3164
33 0.1743
34 0.0561
W 0.97207208

Norm if
0.818

W>0.818

Distribution Norm
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1.0 INTRODUCTION

This analytical quality assurance report is based upon a review of
analytical data generated for ground water and soil samples and
associated quality control samples collected 16 December 1996 through
8 January 1997 at the Lubrizol Corporation, Greiner's Lagoon Site located
in Sandusky County, Ohio as part of the Engineering Evaluation/Cost
Analysis (EE/CA) Site Investigation. The analytical methods which were
used in these analyses are summarized and referenced in Attachment 1.
The sample locations, laboratory sample identification numbers, dates of
collection, and analyses performed are presented on Table 1-1. Data
summary tables presenting the validated and/or qualified analytical
results are provided in Attachment 2.

The analytical data were reviewed for adherence to the specified analytical
protocols. The reported results for organic and inorganic analyses have
been validated or qualified using general guidance provided by the
"National Functional Guidelines for Organic (and Inorganic) Data
Review", USEPA, 2/94 (and 2/94).

LimRIZOLCORPORATK>N-W92S.00.01-2/12/97



Table 1-1 Summary of Sample Data Reviewed
Soil Samples

Sample
Location

GL-SS-GB-K4-6-)

GLrSS-CB-2(6-ff)

GL-SS-GB-3<a-ia)

GL-SS-GB-K6-3-)

GL-SS-CB-5<6-r)

GL-SSCB^a-O

CL-SS-GB-7(10-ir)

GL-SS-CB-8C2-O

CL-SS-GB-10(6-8-)

GL-SS-GB-12(8-ia)

GL-SS-C8-13<4-60

GL-S&GB-15<4-6-)

CL-SS-G8-ll(6-r)

GL-aS-GB-14<4-6*)

CL-SS-GB-15(4-61

GL-SS-GB-15 (6-8")

GL«<3-15<8-l(n

GL-S&GB-lTa-r)

Laboratory ID
Number

A6L210119001

A6L210119003

A6L210119004

A6L210119006

A6L210119007

A6L210119008

A6L210119010

A6L210119012

A6L210119013

A6L210119014

A6L210119015

A6L210119016

A6L230103001

A6L28O103002

A6L28tn03003

A6L280103004

A6L280103005

A6L280103006

Date
Sampled

12/16/96

l2/16/%

12/17/96

12/17/96

12/17/96

12/17/96

12/18/96

12/18/96

12/18/96

12/19/96

12/19/96

12/19/96

12/19/96

12/19/96

12/19/96

12/19/96

12/19/96

12/20/96

Analyses
Performed

131

[1LI2]

[1LC1

(1LI2LI3]

dim
(3)

III PI

[3]

13]

[3]

(31

(31

(11(21

UL PI

(1LI21

ML PI

(1LP1

[1LD1
ANALYSES PERFORMED CODES;

[11 - Volatile Organic Compound*
(21 - Semfrolatile Organic Compound*
[31- Total Metal*



Table 1-1 Summary of Sample Data Reviewed (Continued)
Aqueous Samples

Sample
Location

GL-WS-GB-1

GL-WS-GB-3

GL-WS-GB-4

GL-WS-GB-7

GL-WS-GB-9

GL-WS-GB-11

GL-WS-GB-13

GL-WS-GB-15

GL-WS-MW-3

TRIP BLANK

TB-1

TRIP BLANK

Laboratory ID
Number

A6L210119 002

A6L210119005

A6L210119009

A6L210119011

A6L210119 017

A6L210119 018

A6L210119 019

A6L210119020

A7A090116001

A6L210119021

A6L280103007

A7A090116002

Date
Sampled

12/16/96

12/17/96

12/17/96

12/18/96

12/18/96

12/19/96

12/19/96

12/20/96

1/8/97

12/20/96

12/27/96

1/8/97

Analyses
Performed

[3]

[3]

[3]

HI Rl [3]

[3]

[3]

[3]

[11, [2]

111

[11

[1]

111

ANALYSES PERFORMED CODES:

[1] - Volatile Organic Compounds
[2] - Semlvoladle Organic Compounds
[3]-Total Metals



2.0 ORGANIC DATA

The organic analyses of the ground water and soil samples and their
associated field quality control samples were performed by Quanterra
Environmental Services of North Canton, Ohio. The samples were
analyzed for selected volatile and semivolatile organic compounds, as
indicated in Table 1-1. All sample analyses were performed according to
the protocols specified in Test Methods for Evaluating Solid Waste", SW-
846, Third Edition, November 1986, updated July 1992. The methods used
for these analyses are summarized and referenced in Attachment 1.

The findings offered in this report are based on a review of data generated
according to a full data deliverables format for all samples. The following
deliverables were evaluated for conformance with criteria: chain of
custody documentation, holding times, laboratory method and travel
blank analysis results, surrogate compound recoveries, matrix spike
compound recoveries and reproducibility, bromofluorobenzene (BFB) and
decaJQuorotriphenylphosphine (DFTPP) mass tuning results, initial and
continuing calibration summaries, and internal standard performance
summaries.

The organic analyses were performed acceptably, but require qualifying
statements. It is recommended that the reported analytical results be used
only with the qualifying statements provided in this report Any aspects
of the data which are not discussed in this report should be considered
qualitatively and quantitatively valid as reported, based on the
deliverables reviewed. Data summary tables presenting the validated and
qualified results are provided in Attachment 2.

2.1 ORGANIC DATA QUALIFIERS

2.3.1 Soil Organic Data Qualifiers

• The samples listed in the following table were analyzed for volatile
organic compounds and semivolatile organic compounds at initial
dilutions and/or according to medium-level sample preparation
protocols because of suspected high levels of target compounds in the
samples. The initial dilutions/medium-level protocols were required
to prevent saturation of the instrument and to allow quantitation of
the compounds within the linear range of the calibration curve.
However, higher quantitation limits have resulted for specific volatile
organic compounds and/or semivolatile organic compounds which

BtM.cc. 2



were not detected in these samples. This should be noted when
assessing these samples for the qualitative absence of specific volatile
and semivolatile organic compounds.

Compounds Sample Fraction Dilution Factor

Acetone, and
4-Methyl-2-Pentanone

Phenol

Acetone, Benzene, and
4-Methyl-2-Pentanone

Phenol

Acetone, and
4-Methyl-2-Pentanone

Acetone and
2-Butanone

Phenol

Acetone and
4-Methyl-2-Pentanone

Phenol

GL-SS-GB-3(8-10')

GL-SS-GB-3C8-101)

GL-SS-GB-4(6-8')

GL-SS-GB-4(6-8')

GL-SS-GB-7(10-12')

GL-SS-GB-15(6-81)

GL-SS-GB-15(6-8')

GL-SS-GB-15(8-10')

GL-SS-GB-15(8-10')

VOAs

SVGAs

VOAs

SVGAs

VOAs

VOAs

SVGAs

VOAs

SVGAs

250X
(Medium Level)

20X

125X
(Medium Level)

10X

10X

125X
(Medium Level)

10X

125X
(Medium Level)

6.66X

• The positive results reported for acetone and 4-methyl-2-pentanone in
the samples listed in the following table should be considered
quantitative estimates. Poor relative response factor (RRF) precision
(>25% difference) between the initial calibration average RRF and the
continuing calibration RRF associated with these samples was
observed for these compounds. Poor continuing calibration RRF
precision indicates a lack of instrument stability for these compounds
in associated samples, and the positive results for acetone and
4-methyl-2-pentanone in these samples should be considered
quantitative estimates. This has been indicated by placing "J"
qualifiers next to the positive results for these compounds on the data
summary table.

ERM.INC. LlTOIZOLCORPORATION-W928.00.m-2/12/97



Compounds Samples Affected

Acetone CL-SS-CB-3<8-l(n. GL-SS-CB-4<6-8').
GL-SSGB-700-17), GL-SS-GB-1K6-8T)

4-Methyl-2-Pentanone CL-SS-CB-3<&-10-), G

• The positive results and /or quantitation limits for acid-extractable
semivolatile organic compounds in sample GL-SS-GB-2C6-8') should
be considered biased low quantitative estimates and may be higher
than reported. Low recoveries were obtained for the acid-extractable
surrogate compounds phenol-ds and 2-fluorophenol with the analysis
of this sample. The low recoveries may be the result of extraction
inefficiencies and/or matrix interferences present in the sample, and
the positive results and /or quantitation limits for acid-extractable
semivolatile organic compounds should be considered biased low
quantitative estimates. This has been indicated by placing "J"
qualifiers next to the positive results and quantitation limits for
acid-extractable semivolatile organic compounds in sample
GL-SS-GB-2(6-8'). The possibility of elevated quantitation limits
should be noted when assessing mis sample for the qualitative
absence of acid-extractable semivolatile organic compounds.

• The reported quantitation limits for sample GL-SS-GB-17(2-4') using
the volatile internal standard compounds 1,4-difluorobenzene and
chlorobenzene-ds should be considered quantitative estimates. The
area counts for these internal standard compounds were below the
quality control (QC) limit for the volatile organic compound analysis
of this sample. The low area counts indicate the possible presence of
matrix interferences in this sample, and the quantitation limits
associated with these low internal standard areas should be
considered quantitative estimates. This has been indicated by placing
"J" qualifiers next to the associated quantitation limits for sample
GL-SSCB-17 (2-41).

2.12 Ground Water Organic Data Qualifiers

• The holding time for the volatile organic compound analysis of
sample GL-WS-GB-15 exceeded the method holding time of 7 days
from collection for unpreserved samples. Aromatic compounds in
samples analyzed outside the seven day holding time may be subject
to biological or chemical degradation. The quantitation limits
reported for aromatic compounds in this sample should be
considered quantitative estimates and may be higher than reported.
This has been indicated by placing "J" qualifiers next to the

EBM.CC. 4 LURI20LCO»GKATDN4»92&a)jn-2/12/«7



quantitation limits for aromatic compounds in sample GL-WS-GB-15.
The possibility of elevated quantitation limits should be noted when
assessing the data for the qualitative absence of aromatic volatile
organic compounds in this sample

The positive result reported for bis(2-ethylhexyl)phthalate in
sample GL-WS-GB-7 should be considered qualitatively invalid
due to the levels at which this compound was present in the
associated laboratory method blank. USEPA protocol requires
positive sample results for common laboratory contaminants, such as
bis(2-ethylhexyl)phthalate, that are less than or equal to ten times the
level found in associated blanks, to be considered qualitatively
invalid. This has been indicated by placing "B" qualifiers next to the
reported quantitative results for bis(2-ethylhexyl)phthalate in sample
GL-WS-GB-7.

The positive results reported for the volatile organic compound
analysis of sample GL-WS-MW-3 should be considered biased high
quantitative estimates and may be lower than reported. A high
recovery was obtained for the surrogate compound toluene-dg with
the analysis of this sample. This high recovery may be the result of
matrix interferences present in this sample, and positive results
reported for volatile organic compounds in this sample should be
considered biased high quantitative estimates. This has been
indicated by placing "]" qualifiers next to the positive results reported
for sample GL-WS-MW-3.

Sample GL-WS-MW-3 was analyzed for volatile organic compounds
at an initial dilution of 2.5 because of suspected high levels of target
compounds in the sample. The initial dilutions were required to
prevent saturation of the instrument and to allow quantitation of
acetone and 4-methyl-2-pentanone within the linear range of the
calibration curve. However, higher quantitation limits have resulted
for specific volatile organic compounds which were not detected in
this sample. This should be noted when assessing sample
GL-WS-MW-3 for the qualitative absence of volatile organic
compounds.

ERM.INC. 5 LUBRI2DLCORPORATK3N-09928.00.01-2/12/97



3.0 INORGANIC DATA

The inorganic analyses of the ground water and soil samples and their
associated field quality control samples were performed by Quanterra
Environmental Services of North Canton, Ohio. These samples were
analyzed for selected total metals as indicated in Table 1-1. All sample
analyses were performed according to the protocols specified in Test
Methods for Evaluating Solid Waste", SW-846, Third Edition, November
1986, updated July 1992. The methods used for these analyses are
summarized and referenced in Attachment 1.

The findings in this report are based on a review of the data generated
according to a full data deliverables format The following deliverables
were evaluated for conformance with criteria; chain of custody
documentation, holding times, laboratory method blank results, matrix
spike recoveries, detection limits /sensitivity, initial and continuing
calibrations, laboratory control sample results, Inductively Coupled
Plasma QCP) Emission Spectroscopy interference check sample results,
ICP serial dilution results, and Graphite Furnace Atomic Absorption
(GFAA) Spectroscopy post-digestion spike recoveries.

The inorganic analyses were performed acceptably, but require qualifying
statements. It is recommended that the analytical results be used only
with the qualifying statements provided in this report Any aspects of the
data which are not discussed in this report should be considered
qualitatively and quantitatively valid as reported, based on the
deliverables reviewed. Data summary tables presenting the validated and
qualified results are provided in Attachment 2.

3J INORGANIC DATA QUALIFIERS

3.1 J. Soil Inorganic Data Qualifiers

• The positive results and/or detection limits reported for antimony,
arsenic and selenium in all soil samples should be considered biased
low quantitative estimates and may be higher than reported. The
associated matrix spike recoveries were below the established quality
control (QC) limit for these analytes. The low recoveries indicate the
presence of matrix interferences in samples of a similar matrix. This
has been indicated by placing "J" qualifiers next to the positive results
and/or detection limits for these analytes on the data summary
tables. The possibility of elevated detection limits should be noted

HBtINC 6 UaHZOlOOBKXATON4mUOUI>l-2/U/«7



when assessing the data for the qualitative absence of antimony,
arsenic and selenium in these samples.

• The positive results reported for lead in all soil samples should be
considered quantitative estimates. The ICP serial dilution analysis
results associated with the soil samples exceeded the established
precision criteria of 10 percent difference for this analyte. The lack of
precision indicates the possible presence of physical or chemical
interference in the analysis of lead for samples of a similar matrix.
This has been indicated by placing "]" qualifiers next to the reported
quantitative results for lead in all soil samples.

3.12 Ground Water Inorganic Data Qualifiers

• The positive results and/or detection limits reported for arsenic,
mercury and selenium in all water samples should be considered
biased low quantitative estimates and may be higher than reported.
The associated matrix spike recoveries were below the established
quality control (QC) limit for these analytes. The low recoveries
indicate the presence of matrix interferences in samples of a similar
matrix. This has been indicated by placing "J" qualifiers next to the
positive results and/or detection limits for these analytes on the data
summary tables. The possibility of elevated detection limits should
be noted when assessing the data for the qualitative absence of
arsenic, mercury and selenium in these samples.

LUBRI2DLCORTORATION-09928.00.m-2/12/97



4.0 SUMMARY

The organic and inorganic analyses were performed acceptably, but
required a few qualifying statements. This analytical quality assurance
report has identified the aspects of the data which required qualification.
A support documentation package has been prepared for this quality
assurance review and is located with the Lubrizol Corporation project file.
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ATTACHMENT I METHODOLOGY SUMMARY AND METHOD REFERENCES

METHODOLOGY SUMMARY

Analysis for Volatile Organic Compounds by GCJMS

Soil samples were analyzed for volatile organic compounds by adding a
five-gram (wet weight) sample aliquot to 5 milliliters (mL) of reagent
water containing surrogate compounds and internal standards. Aqueous
samples (5 mL) were fortified directly with surrogate compounds and
internal standards for analysis. The soil or water samples were men
purged with helium at ambient temperature. The volatile compounds
were transferred from the aqueous phase to the vapor phase and trapped
onto a sorbent column. After purging, the column was heated and back
flushed to desorb the compounds onto a gas chromatographic column.
The gas chromatograph was temperature programmed to separate the
sample components, which were then detected by a mass spectrometer.
The target compounds were qualitatively identified and quantitated
through calibration with standards.

Analysis for Semioolatile Organic Compounds by GCJMS

Thirty grams (wet weight) of soil were extracted with 1:1 methylene
chloride and acetone. Aqueous samples (1000 mL) were adjusted to the
appropriate pH and extracted with methylene chloride. The extracts were
then filtered, dried, and concentrated to the appropriate volume. The
extracts were then analyzed by first separating the extract components
using a gas chromatographic column and then detecting them with a mass
spectrometer for qualitative and quantitative evaluation.

Analysis for JCP Metals

Prior to analysis, 100- milliliter or one gram sample aliquots were digested
with nitric and hydrochloric acids for aqueous analysis. The solution
resulting from the metals digestion was analyzed by Inductively Coupled
Plasma (ICP) Emission Spectroscopy.

OEM. INC Al-1 -2/12/97



Analysis for Arsenic and Selenium,

One hundred- milliliter sample or one gram sample aliquots were
digested with nitric and hydrogen peroxide for aqueous analysis. The
resulting solutions were analyzed by graphite furnace atomic absorption
(GFAA).

Analysis for Mercury

Aqueous and solid samples analyzed for mercury were oxidized with
potassium permanganate. Mercury was reduced to its elemental form and
aerated from solution in a dosed system. Mercury was then determined
with a cold vapor atomic absorption spectrophotometer.

ERM.INC. Al-2 LUBRIZOLCORPORATION-09928.00.01-2/12/97



METHOD REFERENCES

Analysb Rrf,

Volatile Organic Compounds Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition. (USEPA 1986), Method 8240A.

SanivoUtile Organic Compounds Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1986), Method 8270A.

Total Metals Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1986, updated July 1992),
Methods 6010A. 7060,7470,7471, and 7740.
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Soil Anaf> .i'l Results

Volatile Organic Compounds-Indicator Chemicals

The Lubrizol Corporation
Grelner's Lagoon Site

Sandusky County, Ohio

SAMI'l.r MX A I ION:

D i r t l l :

DATFtOIIFCTID:

MATRIX:
MOISFUUECONIINI:

ANAUVTE

2 Iliilnnoni'

Mi-lhyl 2 prnldhunr

\\lior (l.iljl)

UNITS

C I - S S U l ?

A N

I2 / I6 /W.
son
M l )

1 12 1
21 U

> H C

2» I

1H 11

SH I.

1H I.

(.1 SSUil

H 10

!2/l7/%

SOU.

170

11(100 |
horn i
11(10 L

12(100 |
1 100 L

1100 U

into i:

(.1 SSC.IM

hi t

I 2 / I 7 / W .

SOU
211 II

4000 |
II III) U
Ml |

I I INN) |

7HO L

700 U

7HO U

CI SSCII \

A M

I 2 / I 7 / W 6

SOU

2IMI

14 |

;r) i.
V

21 1

6 1 t

1. 1 I
1, \ I

(.1 -.S(.I17

I I I 12

I J / I H / %

SOU

21 II

• 2 -KM) |

2 VI i:

hi I

(,MII

M I.

hi C
hi 1,

( .1 v . (.11 I I
<. M

1 / /!»•/<»•

soil
ini

2h I
2-1 U
h 1

2-1 I .
h 1

h 1

h I

II Ihlv n-.lill is i|li<liljlivrl)' invjll>) sinir llir. ( uiTijioliml wjs ilrli-vlcil in J bl«nk al MITill.il i HIM < nlr Jlinn

I,' lli^>..iii|M. iin.l v .^ , jiuly.-, .1 I'lil n,.l ,|.-|,T|I-.| The nillliflitjl valui- i.|T.- .•!,!•. (I,.- >|ii.inlil.ili..n I,,,,, I,. I ||,,-.,.|T.| ..... n. I

HI HUM «m|>..liml \i j-. jn.ilv/,',1 I'll! l« 'I ill Ir- !••<! I III- null,. Mi jl vjllic lli.it ii-|-n -., III'. I In .|II.IM|I|.I|M •!! Illtill i-l 1 1,. • i ..r,i|.,,iii,.l

\/A Nnl
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V Soil Anaf£, .Jl Results V
Volatile Organic Compounds-Indicator Chemicals

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMI'LE LOCATION:

DEI'TH:

DATE COLLECTED:

MATRIX:

MOISTURE CONTENT:

ANALYTE UNITS

Acetone Mg/fy,

2-Uutanonc Ug/Kg

Bcnxcnc MB/ Kg

4-Methyl-2-pcntanone Mg/Kg

Toluene Ug/Kg

l-lhylbc-n/cno "8/fy;

Xylcnc (total) M£/Kg

CI.-SS-CB-14

4-6'

12/19/96

SOU.

13.0

23 U

23 U

5.7 U

23 I!

5.7 U

5.7 ' U

5.7 U

C.I.-SS-CB-15

4-6'

12/19/96

SOU.

22.0

26 U

26 'U

6.4 U

26 U

6.4 U

6.4 U

6.4 U

CI.-SS-CI5-15

6-8'

12/19/96

SOU.

14.0

hiOO

3KOO

730 U

2900 U

710 U

730 U

730 Li

CI.-SS-CIJ-15

8-101

12/19/96

SOU.

19.0

28000

3100 U

770 U

7800

770 U

770 U

770 U

CI.-SS-CH17

2-4'

!2/20/%

SOIL
14.0

23 UJ

23 U

5.8 UJ

2.3 UJ

5.8 UJ

5.8 UJ

5.8 UJ

J - This result should be considered a (quantitative estimate.

I? -This result is qualitatively invalid since this compound was delected in a blank at similar concentration.

U - This compound wasanaly/cd but not detected. The numerical value represents the quantitation l imit of the com pound.

UJ - This compound was analy/ed but not detected. The numerical value that represents the quanti taLion l imi t of the compound ts

u quantitive estimate.

\M-\olapplicable.
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Aqueous Ar\ ical Results
Volatile Organic Compounds-Indicator Chemicals

The Lubrizol Corporation
Crelner's Lagoon She

Sandusky County, Ohio

SAMI'I t IOC A 1 ION

WITH:

t>Airtoii.rc rrn>;
MAIRIX:

MOIST URECONI INT:

ANALYfE UNITS

Aivioiu* MB"
7 Itiitanoru1 MM/'

Hrn/i-Fir MK/'

1 Mi-lliyl 7 I'rMlanum- MK/'

loliirMi* MK/'

1 Ihylln'M/i'iu' \\^l \

Xyli-m- (luull nn/1

(II WSUI7

N/A

12/IH/W.

WATI.K

N/A

20 U

211 L

1 11

.'II l:

i 1.

1 U

1 I.'

ci ws(.it \^
N/A

I2/2II/W.

WMI K

N/A

20 t

20 U

i;|

" 1
l-l

1 U)

'• l-'l

<;i. ws MW i
N/A

l/8/«7

AUUIOUS

\ /A

4HO |

VI t

12 t;
170 |

i; u
12 U

12 !'

rKIIMII ANK

\ /A

I2/20/M6

1 Kit* III ANK

N/A

20 L

20 i;
-, li

211 t :
r. I :

"> U

'< U

rin
N/A

l.>/27/'M

IKII'lll ANK

\ /A

20 1.

2(1 1
r. 1

70 1
, 1

') 1

'. t

1 KM' III ANK

\ / A

l /H/«7

IKII'HI ASK

\ / A

II 1
?ll 1

1

.'II 1

1

1

i 1

j Thi* result nhnulil b<-n)MMdt'ri\l « (|U4rtli(jlivi( dlirndU'

It Thii rcMill I1* mtaliiJhvcly invdtul siruc lhi> i nnijn)und wj\ Jrlix Inl in j hltink 4l MmiUr ctnurnlrjlinn

U f hi*N»i»m[Mtuml wa-, jnjly/cil (nil nol ildci led I he mirnrrn 4l \ jlut- n-prc-ruK ihc <|itjn(il.ilioM lirnil u( (he > urn | MM j rid

U) Fttr.. «irit|Kiund wjs ^njly/i-d l>ul nut di-ln led Tru- num. iu.il \ .dm Out rr|ui -.rnl-» (h<- <|ii.intil.ilh>n limil u( itir • i>rn|>i<i ind i

A i|ii4nhlivi< i*slim*(r

N/A \i»l t ihc jh l r
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\ Soil Analy.-. A Results
Semivolatile Organic Compounds-Indicator Chemicals

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH:

DATE COLLECTED:

MATRIX:

MOISTURE CONTENT:

ANALYTE UNITS

bis(2-Ethylhcxyl) phthalate M-g/Kg

1,2-Dichlorobcnx.cnc Hg/Kg

Fluoranthene Ug/Kg

Isophoronc M-g/Kg

2-Methylnapthalcne ^g/^g

2-Methylphcnol l^g/Kg

4-Mcthylphcno) Hg/Kg

Napthalcne ~ "-, u,g/Kg

Phenol " t*g/Kg

1,2,4-Trichlorobeiv.ene Hg/Kg

CL-SS-CB-2

6-81

12/16/96

SOIL

14.0

84 J

380 U

380 U

380 U

380 U

380 UJ

380 UJ

76 J

380 UJ

380 U

GL-SS-GB-3

8-10'

12/17/96

SOIL

17.0

7900 U

7900 U

7900 U

7900 U

7900 . U

7900 U

79(X). U

7900 U

47000

79(K) U

GL-SS-CB-4

6-8'

12/17/96

SOIL

20.0

4100 U

4100 U

4100 U

4100 U

4100 U

1000 J

590 J

4100 U

210(X)

41000 U

GL-SS-GB-5

6-8'

12/17/96

SOIL

20.0

410 U

410 U

410 U

410 U

410 U

410 U

410 U

410 U

410 U

410 U

GL-SS-CB-7

10-12'

12/18/96

SOIL

21.0

420 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

420 U

GL-SS-GB-II

6-81

12/19/96

SOIL

17.0

.'7 J

400 U

4(X) U

400 U

4(X) U

4(X) U

400 U

4(X) U

4(X) U

4(X) U

J - This result should be considered a quantitative estimate.

B - This result is qualitatively invalid since this compound was detected in a blank at similar concentration.

U - This compound was analy/cd but not detected. The numerical value represents the quantitation l imit of the compound.

UJ - This compound was analy/cd but not detected. The numerical value that represents the quantitation limit of the compound is

a quantirivc estimate.

N / A - Not applicable.
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Soil Anal, tl Result!
Semlvolalile Organic Compounds-Indicator Chemical*

The Lubrizol Corporation
C.rclner's Lagoon Site

Siindusky County, Ohio

SAMI'll, KKAtlON:

Dl I'll):

DAtt.COl.lJ.ril.l):

MAIRIX:

MOISTURE CON TENT:

ANAl.VTE UNITS

l'|s(2 rthylhcuyl) phlhalale MK/^K

1.2. DichloroK-n/enc MK/^B

1 liior.inlhcnc t»K/Kn

l*.i>phiimnt' MT./^r.

.' Methyliuipllulenc n^/K^

? Melhylpheni<l nn/K^

1 Mi-lliylpheiuil MI'./^H

N i il 1 utt/k •

I'lii-mil HI',/Kn

I..1. 4 tin hlori'ben/erie (i^./Kf1.

Cl SSCH 14

4 <>

l2/l<*/%

SOIL

111)

1HO U

<HO U

1HO U

Ml 11

1KO U

WO U

1HO I)

1MO tl

WO U

WO U

Cl SStlll 1^

4 (>'

)2/l«/%

SOIL

22(1

420 U

420 U

420 U

420 U

420 U

•120 U

420 H

420 U

420 U

420 U

CLSSCII 1*

6H

!2/IV/%

sou
140

.1HUI U

1HU) U

1KOII H

•mui u
1H(») tl

IHW I)

ISO) U

.WHO t'

271XXI

1WXI H

Cl sscit 11

H III

l2/ l>»/%

s()|L

I'M)

27IX) U

27IX) tl

.'71X1 H

J7IXI I)

.'•/(Hi H

J7IHI U

.'71X1 U

J7IXI tl

1MKXI

271X1 U

Cl SSCII 17

2 4

U/20/"r>

SOU

140

WO H

WO U

Wl) 11

WO 1 1

WO U

WO 11

WO U

I'M) U

WO tl

VHI H

I I 111-. I' ".111 I Oil HI III l»' KMT -hlrm! ,1 i|II.IMlll.lhVr

II I In-. 11 ".(ill I-. i|ii.ililiihvrly inv.illil SIMM' I his < oni|H>unJ w,is ili'lri IrJ in .1 I'l.ink ,il • imil.il i uni rntr.itmn

t) Pus u>ni|HHind vv.is aii.ilv/ixl but iml Jclcilnl The nunicrlr.il vjluc rrptc'.i'til-. llu- i|ii.inlil.ili<ui limit ol llic u>Mi(»nnnl

III Tins loni^HHind was aiuly/cd but nol delected The nimierlc.il v.ilue lli.il repre'-i-ntv. lln- i|ii,iiilil.ilion limit nl the < iirii|<iiund is

a ({iianliliVL' estimate.

N/A Nol nppllrablc

Page 2



< .-:| \ . f
Aqueous Aiu| Jcal Results V

Semivolatile Organic Compounds-Indicator Chemicals
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DEPTH:
DATE COLLECTED:
MATRIX:
MOISTURE CONTENT:
ANALYTE UNITS
bis(2-Ethylhcxyl) phthalate Hg/L
1,2-Dichloroben/ene W5/L
Fluoranthene Hg/L
Isophorone Hg/L
2-Methylnapthalenc Hg/L
2-Methylphcnol Hg/L
4-Mcthylphcnol Mg/L
Napthalene Hg/L
I'henol Hg/L
1,2,4-Trichlorobcn/ene Mg/L

GL-WS-GB-7
N/A

12/18/96
WATER

N/A

2.1 B
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

GL-WS-GB-15
N/A

12/20/96
WATEK

N/A

10

10

10

10

10

10

10

10

10

10

U

U

U

U

U

U

U

U

U

U

J - This rosult should be considered a quantitative estimate.
B - This result is qualitatively invalid since this compound was detected in a blank at similar concentration.
U - This compound was analyxed but not detected. The numerical value represents the quantitarion l imit of tho compound.

Uj - This compound was analy/.ed but not detected. The numerical value that represents the quantitation limit of the compound is

a quantitivc estimate.

N/A - Not applicable.
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Soil Anar>, Jl Results
Total Metals-Indicator Chemicals

The Lubrl/ol Corporation
Crelner's Lagoon Site

Sandusky County, Ohio

SAMI'll LOCATION

Dll'l II

DAII COLl.l;CTT;l>

MOSITUKE CONTENT

MATRIX:

ANAVTE UNITS

Antimony in^/kg

Arsenic m^/k^

Kriyllitmi m^/k^

( .nlmium n\K/k^

Chromium i"K/kn

Copper m^/k^

1 1 Mil n<K/kK

Mrrairy n\H/kg

Nukct m^/kg

'v-li-imiiii tn^/k^

'•ilviT T">'yk>',

Ili.illnim ni^/kf,

/itn in;/,/ kg

C1..S1-C.H-I

4-(»

!2/l6/%

15

SOIL

1.2 U)

2.h |

o.w u
l).2« U

S 2

HH
r 't) 1

0.12 U

11 h

().'.« U)

(I ">') U

i : u
JH2

<;I..SM;IM
hH

!2/l7/%

20

SOIL

12 U]

4.-* I

0 (.2 U

02". U

174

27 1

12 1 ]

0.12 U

no
062 UJ

062 U

1 2 1.1

HI 3

Cl.-SS-CU-h

2-41

!2/l7/%

.11.0

SOIL

1.5 U]

«0 |

07» U

02W U

10. «*

III

IV' |

0.15 U

\7.-\

07.1 U|
07.1 U
1.3 U

M.I

<.I.SS (iU-H
2-4'

I2/I8/W)
IH.O

SOIL

1.2 U|

?..•» 1
0(>l I <

O.M U

12 1

6 2

(,.:, |

012 U

14 1

O.f.l U|

0(.| U

1.2 U

VI. 4

(.1 ss(;|».|()

f>H'

12/IH/Mh

17.0

solL

1.2 U|
H2 |
Odl U
027

I2 r >
) .-, y

1' • 1

012 U

2l» 0

DM l'|

[U.I II

1 .' H

74. (.

U • This ri-sull is ijUiililolivi'ly invjlid sinw this uuiipound/an.ilyli' wjs di-U-cti-il in a bl.ink
nt a similar content ration.

U -ThiMompound/analytt1 was onaly/cd but not detected. The numerical
value represent* the ()uantltatlon/detertion limit of thecompound/analyte.

UJ • This compound/nnnlylo wan analy/ed but not delected. The numerical vnlue th.it represents the (|iianlil<illon limit
of the compound/analytc Is a <|uantltlve estimate,

N/A • Not applicable.
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Soil Analy. ...i Results
Total Metals-Indicator Chemicals

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH:

DATE COLLECTED:

MOSITURE CONTENT:

MATRIX:

ANAYTE UNITS

Antimony Tig/ kg

Arsenic nig/ kg

[Jeryllium mg/kg

Cadmium mg/kg

Chromium mg/kg

Copper mg/kg

Lead mg/kg

Mercury mg/kg

Nickel mg/kg

Selenium mg/kg

Silver mg/kg

Thallium mg/kg

Zinc mg/kg

CL-SS-C.B-12

8-10'

12/19/96

22.0

SOIL

1.3 UJ

9.1 J

0.64 U

0.26 U

14.1

27.3

13.1 J

0.13 U

33.3

0.64 U]

0.64 U

1.3 U

80.7

CL-SS-CB-13

4-6'

12/19/96

18.0

SOIL

1.2 UJ

1.5 J

0.61 U

0.24 U

4.0

7.3

4.1 ]

0.12 U

7.3

0.61 UJ

0.6 1 U

1.2 U

27.1

CL-SS-CI5-15

4-6'

12/19/96

17.0

SOIL

1.2 UJ

5.0 J

0.60 U

0.24 U

8.4

15.4

8.6 J

0.12 U

17.3

1.2 UJ

0.60 U

1.2 U

50.6

15 - This result is qualitatively invalid since this compound/analyte was detected in a blank
at a similar concentration.

U - This compound/analyte was analyzed but not detected. The numerical
value represents the quantitation/detection limit of the compound/analyte.

UJ - This compound/analyte was analy/.ed but not detected. The numerical value that represents the quanti tat ion
of the compound/analyte is a quantitivc estimate.

N/A - Not applicable.
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Aqueous Aft .teal Results
Total Metals-Indicator Chemicals

The Lubrlzol Corporation
Greincr's Lagoon Site

Sandusky County, Ohio

SAMI'l.K UX'ATION.

UEI'III

DATE COLLECTED

MOSITUKE CONTENI',

MATRIX

ANA^l'E UNITS

Antimony i»R/l-

Arst-nii f«K/L

Kcrylliiiiii "<K/L

C.ulmuim mfl/L

OirninliiMi H'K/I

C'ot'jll ">K/I.

1'lipplT "'K/L

t.fjd m^'/l.

Mercury mn/1.

Nickel my,/l

SHrninm ni^',/1

Silver my',/1.

Thnlliuni my,/ 1.

Xinc i"K/'-

(;i,.ws.<;».i
N/A

!2/lh/%

N/A

WATEK

0.010 U

0010 tl|

OIX1V) U

()(X)20 U

0020

OOSO U

0 (U«»

0.023

O.IXX120 U|

0(140 U

oixrm uj
0(H)")0 U

0.01(1 U
O.INH

<;I..WS-<;IM
N/A

!2/l7/%

N/A

WATEK

0(110 H

0041 |

O(X)M) U

01X122

O.OS7

OOiO U

0()7h

().(H6

().(XX)20 II)

0.11

0.010 U|

0.(X)3(1 1 1

0010 U

0..12

C.l. WS(.|I4

N/A

!2/l7/*«.

N/A

WATEK

0010 U

OOIH |

O(X)M) U

0(X)'.'.

OOH4

(lll'itl U

(III

O.H

(KXXIVi |

012

OII.'O U|

(KXI'-O U

0010 U

072

(,i,.ws(;i» 7
N/A

!2/1»/%

N/A

WATEK

0010 U

0010 U|

(IIK).(I U

(uxv:o u
002H

0(lr>0 U

0 (UJ

0.0 If*

0(XX).?0 U|

».().«) I'
00)0 U|

OIK)". H

ooio u

on

I) - Thin result l<t qualitatively Invalid tilnte this aunpound/iintilyti- was ck'lixlcd in a bl.ink
at a similar coiuc'tilmlion.

U - This compound/onalyli- was analyzed but mil di-lwlwl. Tk1 numorltal
value represent* the i|uantltallon/dvtecllon limit of the <.iimp(iund/nnalyle.

U) - This compound/analytc won analy/ed but not detected. The numerical value thdt represents the c|iiiintiljlion

of the compound/analytc Is a ijuantlllvc estimate.

N/A -Not applicable.
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Aqueous AI*K, „ i'ical Results
Total Metals-Indicator Chemicals

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DEITH:

DATE COLLECTED:

MOSITUKE CONTENT:

MATRIX:

ANAYTE UNITS

Antimony mg/L

Arsenic rng/L

Beryllium mg/L

Cadmium mg/L

Chromium rfg/L

Cobalt mg/L

Copper mg/L

Lead mg/L

Mercury mg/L

Nickel rng/L

Selenium mg/L

Silver mg/L

Thallium rng/L

Zinc mg/L

GL-WS-GB-9

N/A

12/18/96

N/A

WATER

0.010 U

0.011 ]

0.0093

0.0086

0.27

0.22

0.34

0.18

().01X)45 J

0.48

0.040 UJ

0.0050 U

0.010 U

1.5

CL-WS-CB-1 1

N/A

12/19/96

N/A

WATER

0.010 U

0.011 J

0.014

0.020

0.44

0.35

0.74
0.36

0.00081 J

0.86

0.080 U]

0.0050 U

0.020 U

2.8

GL-WS-GB-13

N/A

12/19/96

N/A
WATER

0.010 U

0.010 Uj

0.0050 U

0.0020 U

0.070

0.050 U

0.11

0.052

0.00020 UJ

0.14
0.020 UJ

0.0050 U

0.010 U

0.42

B - This result is qualitatively invalid since this compound/analyte was detected in a blank
at a similar concentration.

U - This compound/analyte was analyzed but not detected. The numerical
value represents the quantitation/detection limit of the compound/analyte.

UJ - This compound/analyte was analyzed but not detected. The numerical value that represents the quantitation

of the compound/analyte is a quantitive estimate.

N/A - Not applicable.
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ERM-FAST VOC Data



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Lab Name: ERM-FAST C<

Project No.: 09928.00.01 Site: GRINR'S LA L(

Matrix: (soil/water) SOIL

Sample wt/vol: 5.0 (g/mL) G

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column: DB-5

Soil Extract Volume:

ID: 0.25 (mm)

(uU

GL-SS-GB-1 4-6'

Group:

Lab Sample ID: GB1 4-6'

Lab File ID: LUBV006.D

Date Received: 12/16/96

CAS No.

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
7 1 -43-2 benzene
108-10-1 4-methy l-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethyl benzene
108-38-3 m,p-xylene
95-47-6 o-xylene

33
50
50
50
50
50

100
50

JB
U
U
U
U
U
U
U

(uU

FORM I VGA 3/90



1A

Lab Name: ERM-FAST

VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL SS-GB 1 0-21

Soil Extract Volume:

CAS No.

Protect No : O9928.OO.01

Matnx: (soil-water) SOIL

Sample wt vol:

Level: (low.med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB1 Q-21

4.8 (g mL) G Lab Rle ID: LUBVOO4.D

LOW

ID: 0.25 (mm)

(uL)

Compound

Date Received: 12/16/96

Date Analyzed: 12/16/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg)

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-methy»-2-pentanone
1 08-88-3 toluene
1OO-41-4 ethylbefuene
108-38-3 m,p-xytene
95-47-6 o-xvtene

52
52
52
52
52
52

100
52

U
U
U
U
U
U
U
U

(uL)

FORM I VGA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRI2OL

SAMPLE NO.

GL-WS-GB-1

Soil Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

5.0 (g/mL) ML

Lab Sample ID: WS-GB-1

Lab File ID: LUBV003.D

Date Received: 12/16/96

0

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/16/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethyl benzene
108-38-3 m,p-xylene
95-47-6 o-xylene

110
50
50

50

50

50

100

50

B
U

U

U

U

U

U

U

(uL)

FORM I VGA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract. LUBRIZOL

SAMPLE NO.

GL-SS-GB-1 2-41

Proiect No.: 09928.00.01

Matrix: (soil/water) _

Sample wt/vol: _

Level: (low/med) _

% Moisture: not dec. _

GC Column: DB-5

Site: GRINR S LA Location: FREMONT. OHIO Group:

Soil Extract Volume:

CAS No.

SOIL Lab Sample ID: GB1 2-4'

4.8 (g mL)

LOW

Lab FUe ID: LUBV005.D

Date Received: 12/16/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg)

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-methy»-2-pentanone
108-88-3 toluene
10O-41-4 etnylberuene
108-38-3 m.p-xvtene
95-47-6 0-xyiene

52

52
52

52

52

52

100

52

U

U

U

U

U

U

U
U

(uL)

FORM I VOA



Lab Name: ERM-FAST

Sample wt/vol:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S L

(vater)

I:

/med)

not dec.

DB-5

SOIL

4.8 (g/mL)

LOW

0

ID:

G

0.25

Dlume: (uL)

GL-SS-GB-1 6-8'

Group:

CAS No.

Lab Sample ID: GB1 6-8'

Lab File ID: LUBV007.D

Date Received: 12/16/96

Date Analyzed: 12/17/96

im) Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

28
52
33
52
52
52

100
52

JB
U
J
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE OFGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-1 8-10'

Soil Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt^vol: 4.7

Level: (low med) LOW

% Moisture: not dec. 0

GC Column: DB-5

Site: GRIMR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB18-101

IgmL) Lab File ID: LUBVOO8.D

Date Received: 12/16/96

ID: 0 25 (mm)

luL)

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-10-1 4-methyl-2-pentanone
1O8-88-3 toluene
10O-41-4 ethvlbenzene
108-38-3 m.p-xvtene
95-47-6 o-xytene

21000
920

53
5300

53
53

110

53

B

U

U
U

U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-2 0-21

Project No.: 09928.00.01

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Soil Extract Volume:

CAS No.

SOIL

4.7 (g/mL)

Lab Sample ID: GB2 0-2'

Lab File ID: LUBV010.D

LOW Date Received: 12/16/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kgl ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 10-1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

53
53
53
53
53
53

110
53

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

O9928.00.01 Site: GRINR S L

water)

1:

fmed)

not dec.

DB-5

SOIL

4.6 (g mL)

LOW

0

ID:

G

0.25

Dlume: luL)

GL-SS-GB-2 2-4'

Group:

CAS No.

Lab Sampte ID: GB2 2-4'

Lab Hie ID: LUBV011.0

Date Received: 12/16/96

Compound

i.o

Date Analyzed: 12/17/96

(mm) Dilution Factor:

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg)

67-64-1 acetone
78-93-3 2-butanooe
71-43-2 benzene
108-1O-1 4-methvl-2-pentanone
108-88-3 toluene
1OO-41-4 ethvlbenzene
108- 38-3 m,p-xytene
95-47-6 o-xytene

54
54
54
54
54
54

110
54

U
1 U

U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-2 4-6'

Project No.: 09928.00.01

Matrix: (soil/water)

Sample wt/vol: _

Level: (low/med) _

% Moisture: not dec. _

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Soil Extract Volume:

CAS No.

SOIL

4.8 (g/mL)

Lab Sample ID: GB2 4-6'

Lab File ID: LUBV013.D

LOW Date Received: 12/16/96

ID: 0.25 (mm)

(uU

Compound

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

(uL)

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethyl benzene
108-38-3 m,p-xylene
95-47-6 o-xylene

81

52
52

52
52

52

100
52

B

U
U

U

U

U

U

U

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANiCS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-2 6-8' RE

Project No.: O9928.OO.01

Matrix: (soil.'water) _

Sample wlvoJ: _

Level: (low med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Sod Extract Volume:

CAS No.

SOIL Lab Sample ID: GB26-8RE

4.5 Ig.mL) Lab Rle ID: LUBV033.D

LOW Date Received: 12/17/96

ID: 0 25 (mml

(uL)

Date Analyzed: 12/18/96

Dilution Factor:

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg)

1.0

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-1O-1 4-methyt-2-pentanone
1O8-88-3 toluene
1 0O-4 1 -4 ethvlbenzene
1O8-38-3 m.p-xylene
95-47-6 o-xylene

1800
56
56

240
56
56

110
56

U
U

U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: i

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01

water)

I:

Imed)

not dec.

DB-5

SOIL

4.7

LOW

0

Site: GRINR'S L

(g/mL) G

ID: 0.25

alume: (uL)

GL-SS-GB-28-10'

Group:

CAS No.

Lab Sample ID: GB28-10'

Lab File ID: LUBV015.D

Date Received: 12/16/96

(mm)

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

380
34
53

1000
53
53

110
53

B
J
U

U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name:

Protect No.

ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-WS-GB-2

09928.00.01 Site: GRINFTS LA Location: FREMONT. OHIO Group:

Matrix: (sod/water)

Sample wtfvol:

Level: (lowmed)

% Moisture: not dec.

GC Column: DB-5

Soil Extract Volume:

CAS No.

WATER Lab Sample ID: WS-GB-2

5.0 (g'mL) ML Lab file ID: LUBV012.D

Date Received: 12/16/96

ID: 0.25 (mm)

luL)

Compound

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-1O-1 4-methY*-2-pentanone
1O8-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m,p-xvtene
95-47-6 0-xvtene

39
50

50

50
50

50

100

50

JB

U

U

U
U

U

U

U

(uL)

FORM I VGA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Lab Name: ERM-FAST C<

Project No.: 09928.00.01 Site: GRINR'S LA Lc

Matrix: (soil/water) SOIL

Sample wt/vol: 4.7 (g/mL) G

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column: DB-5

Soil Extract Volume:

ID: 0.25 (mm)

(uL)

GL-SS-GB-3 0-2'

Group:

Lab Sample ID: GB3 0-2"

Lab File ID: LUBV020.D

Date Received: 12/17/96

CAS No.

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

53
53
53
53
53
53

110
53

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-3 2-4'

Project No.: 09928.00.01

Matrix: (sod water) _

Sample wt/voJ:

Level: (low med)

% Moisture: not dec. _

GC Column: DB-5

Soil Extract Volume:

CAS No.

67-64-1
78-93-3
71-43-2
108-10-1
1O8-88-3
10O-41-4
108-38-3
95-47-6

Site: GRINR S LA Location: FREMONT. OHIO Group:

SOIL

4.8 (g-mL)

Lab Sample ID: GB3 2-4'

Lab File ID: LUBV021.D

LOW Date Received: 12/17/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

acetone
2-butanone
benzene
4-methy»-2-pentanone
toluene
ethyl benzene
m.p-xytene
o-xytene

52
52
52
52
52
52

100

52

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-3 4-61

Soil Extract Volume:

CAS No.

5.3

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Lab Sample ID: GB3 4-6'

(g/mL) Lab File ID: LUBV022.D

LOW Date Received: 12/17/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/17/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

1.0

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xytene

47

47

47
47

47

47

94

47

U

U

U
U

U

U

U
U

(uL)

FORM I VOA 3/90



Lab Name:

Protect No.

ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-3 6-8'

09928.00.01 Site: GRINR'S LA Location: FREMONT, OHIO Group:

Matrix: (soil/water)

Sample wtvol:

Level: (low med)

% Moisture: not dec.

GC Column: DB-5

Soil Extract Volume:

CAS No.

SOIL Lab Sample ID: GB3 6-8'

4.8 (g mL) Lab File ID: LUBV025.D

LOW Date Received: 12/17/96

ID: 0.25 (mml

(uL)

Compound (ug/L or ug/Kg) ug/Kg

1.0

Date Analyzed: 12/17/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:
Q

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-mettryl-2-pentanone
1 08-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m.p-xytene
95-47-6 o-xytene

1700
52

52
1100

52

52
100

52

U

U

U

U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: i

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA Lc

water)

I:

Imed)

not dec.

DB-5

SOIL

4.7 (g/mL) G

LOW

0

ID: 0.25 (mm)

Dlume: (uL)

GL-SS-GB-3 8-10' RE

Group:

CAS No.

Lab Sample ID: 8-10'RE

Lab File ID: LUBV043.D

Date Received: 12/18/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

4000
61
53

3400
53
53

110
53

U

U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-3 10-12'

Sod Extract Volume:

CAS No.

Proiect No.: 09928.00.01

Matrix: (sod water) SOIL

Sample wt;vol:

Level: (low med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

4.9 Ig mL)

Lab Sample ID: GB31O-12

Lab Rte ID: LUBV027.D

LOW Date Received: 12/1 7/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-methv*-2-pentanone
108-88-3 toluene
10O-41-4 ethytbenzene
108-38-3 m.p-xvlene
95-47-6 o-xytene

18000
24O

51
14O

51
51

100
51

U

u
U
u
u

(uU

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level:

09928.00.

water)

I:

/med)

not dec.

DB-5

01 Site: GRINR'S L

WATER

5.0 (g/mL) ML

0

ID: 0.25

Dlume: (uL)

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-WS-GB-3

Group:

CAS No.

Lab Sample ID: WS-GB-3

Lab File ID: LUBV019.D

Date Received: 12/17/96

Date Analyzed: 12/17/96

im) Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

50
50
50
50
50
50

100
50

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract. LUBRIZOL

SAMPLE NO.

GL-SS-GB-4 0-2- RE

Soil Extract Volume:

CAS No.

4.7

Protect No.: O9928.00.01

Matrix: (soil water) SOIL

Sample wl vol:

Level: (low med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB4O-2RE

(g mL) Lab File ID: LUBVO44.D

LOW Date Received: 12/18/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 beruene
108-1O-1 4-mettiyl-2-pentanone
1 08-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m.p-xv*ene
95-47-6 o-xviene

29

53
53

53

53

53

110

53

J

U
U

U

U

U

U

U

(uU

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-4 2-4'

Project No.: 09928.00.01

Matrix: (soil/water) _

Sample wt/vol: _

Level: (low/med) _

% Moisture: not dec. _

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Soil Extract Volume:

CAS No.

SOIL Lab Sample ID: GB4 2-4'

4.6 (g/mL) Lab File ID: LUBV030.D

LOW Date Received: 12/17/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

54
54
54
54
54
54

110
54

U
U
U
U
U
U
U
U

(uL)

FORM I VGA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-4 4-6

Soil Extract Volume:

CAS No.

4.7

Protect No.: 09928.OO.01

Matrix: (soil'water) SOIL

Sample wt-vo<:

Level: (lowimed)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Ig'mL)

Lab Sample ID: GB4 4-61

Lab file ID: LUBVO31.D

LOW Date Received: 12/1 7/96

ID: 0.25 (mm!

luL)

Compound

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kgl ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-mettiyt-2-pentanone
108-88-3 toluene
10O-41-4 ettiytberuene
108*38-3 m.p-xytene
95-47-6 o-xvlene

53

53

53

53

53

53

110

53

U
U

U

U

U

U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: i

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S L

water)

I:

fmed)

not dec.

DB-5

SOIL

4.7 (g/mL) G

LOW

0

ID: 0.25

Dlume: (uL(

GL-SS-GB-4 6-81

Group:

CAS No.

Lab Sample ID: GB4 6-8'

Lab File ID: LUBV032.D

Date Received: 12/17/96

Date Analyzed: 12/18/96

im) Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
7 1 -43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1-4 ethyl benzene
108-38-3 m,p-xylene
95-47-6 o-xylene

1300
53
53

110
53
53

110
53

U
U

U
U
U
U

<uL)

FORM I VOA 3/90



Lab Name: ERM FAST

Sample wt-vol

Level: !

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S L

water)

I:

<med)

not dec.

DB-5

WATER

5.0 (g mL) ML

0

ID: 0.25

ohjme: luL)

GLWS-GB-4

Group:

CAS No.

Lab Sample ID: WSGB-4

Lab Rle ID: LUBV028.D

Date Received: 12/17/96

(mm)

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug'L or ug/Kg) ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyt-2-pentanone
108-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m.p-xvtene
95-47-6 o-xv*ene

75
50

50

50

50

50

100
50

U

U

U

U

U

U

U

<uU

FORM I VGA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA Lt

vater)

I:

'med)

not dec.

DB-5

SOIL

4.7 (g/mL) G

LOW

0

ID: 0.25 (mm)

Dlume: (uL)

GL-SS-GB-5 0-21

CAS No.

IONT, OHIO Group:

Lab Sample ID: GB5 0-2'

Lab File ID: LUBV035.D

Date Received: 12/17/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

53
53
53
53
53
53

110
53

.

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL SS-GB 5 2-4'

Proiect No.: 09928.0001

Matrix: (sort/water)

Sample wrtVol: _

Level: (tow med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Soil Extract Volume:

CAS No.

SOIL

4.6 Ig mL)

Lab Sample ID: GB5 2-4"

Lab file ID: LUBV036.D

LOW Date Received: 12/17/96

ID: 0.25 (mm)

(uL)

Compound (ug/L or ug/Kg) ug/Kg

1.0

Date Analyzed: 12/18/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2-butanooe
71-43-2 benzene
108-10-1 4-mettiyt-2-pentaoooe
1O8-88-3 toluene
10O-41-4 ethylberuene
108-38-3 m.p-xvlene
95-47-6 o-xytene

28
54

54

54
54

54

110
54

J

U

U

U

U

U

U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S L

water)

I:

Imed)

not dec.

DB-5

SOIL

4.6 (g/mL)

LOW

0

ID:

G

0.25

alume: (uL)

GL-SS-GB-5 4-6'

Group:

CAS No.

Lab Sample ID: GB5 4-6'

Lab File ID: LUBV037.D

Date Received: 12/17/96

(mm)

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

54
54
54
54
54
54

110
54

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Sample wt/vol

Level: !

O9928.0O.01 Site: GRINR'S L

water)

>l:

>/med)

not dec.

DB-5

SOIL

4.6 (g mL) G

LOW

0

ID: 0.25

olume: (uL)

GL-SS-GB-5 6-8'

Group:

CAS No.

Lab Sample ID: GB5 6-8'

Lab Rle ID: LUBV038.D

Date Received: 12/17/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug'L or ug'Kg)

67-64-1 acetone
78-93-3 2-butanooe
71-43-2 benzene
1O8-1O-1 4-methyt-2-pentanone
108-88-3 toluene
100-41-4 ethvlbenzene
108-38-3 m.p-xytene
9S-47-6 o-xytene

64
54

160
54
54
54

110
54

U

U
U
U
U
U

(uL)

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Lab Name: ERM-FAST O

Project No.: 09928.00.01 Site: GRINR'S LA L(

Matrix: (soil/water) SOIL

Sample wt/vol: 4.5 (g/mL) G

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column: DB-5

Soil Extract Volume:

ID: 0.25 (mm)

(uL)

GL-SS-GB-5 8-10'

Group:

Lab Sample ID: GB58-10'

Lab File ID: LUBV039.D

Date Received: 12/17/96

CAS No.

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

70
56
56
56
56
56

110
56

U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt<vol:

Level: I

09928.0O.01 Site: GRINR'S L

water)

1:

med)

not dec.

DB-5

WATER

5.0 Ig'mL) ML

0

ID: 025

olume: (uL)

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRI2OL

SAMPLE NO.

GLWSGB5

Group:

CAS No.

Lab Sample ID: WSGB-5

Lab Rle ID: LUBV034.D

Date Received: 12/17/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyi-2-pentanone
108-88-3 toluene
10O-41-4 ethytbenzene
108-38-3 m.p-xytene
95-47-6 o-xytene

27

50

50

5O

50

50

100

50

J

U

U

U

U

U

U

U

(uL)

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Lab Name: ERM-FAST O

Project No.: 09928.00.01 Site: GRINR'S LA L(

Matrix: (soil/water) SOIL

Sample wt/vol: 5.0 (g/mU G

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column: DB-5

Soil Extract Volume:

ID: 0.25 (mm)

(uL)

GL-SS-GB-6 0-2'

Group:

Lab Sample ID: GB6 0-2'

Lab File ID: LUBV047.D

Date Received: 12/18/96

CAS No. Compound (ug/L or ug/Kg) ug/Kg

1.0

Date Analyzed: 12/18/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 10-1 4-methyl-2-pentanone
108-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

50
50
50
50
50
50

100
50

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-6 2-4'

Protect No.: 09928.OO.01

Matrix: (sod/water)

Sample wt-vol:

Level: (low med) _

% Moisture: not dec. _

GC Column: DB-5

Srte: GRINR'S LA Location: FREMONT. OHIO Group:

Sod Extract Volume:

CAS No.

SOIL

5.0 Ig'mLI

Lab Sample ID: GB6 2-4"

Lab Rle ID: LUBV048.D

LOW Date Received: 12/18/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ugrt. or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-methyi-2-pentanone
1 08-88-3 toluene
10O-41-4 ethvlbenzene
1O8-38-3 m,p-xytene
95-47-6 o-xvtene

50
50
50
50
50
50

100
50

U
U
U
U
U
U
U
U

(uU

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA Lc

vater)

I:

'medl

not dec.

DB-5

SOIL

4.7 (g/mL) G

LOW

0

ID: 0.25 (mm)

}lume: (uL)

GL-SS-GB-6 4-6'

Group:

CAS No.

Lab Sample ID: GB64-61

Lab File ID: LUBV049.D

Date Received: 12/18/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
7 1 -43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
108-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

80
53
53

150
53
53

110
53

U
U

U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM FAST

Sample wt/vol:

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR S L

water)

1:

med)

not dec.

DB-5

SOIL

4.5 Ig mLI

LOW

0

ID:

G

0 25

olume: (uL)

GL-SS-GB-6 6-8'

Group:

CAS No.

Lab Sample ID: GB66-8'

Lab Rle ID: LUBV050.D

Date Received: 12/18/96

(mm)

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ugfKg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methvl-2-pentanone
108-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m.p-xytene
95-47-6 o-xvlene

110
56
56

230
56
56

110
56

U
U

U
U
U
U

(uU

FORM I VOA



Lab Name: ERM-FAST

Sample wt/vol:

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA Lc

water)

1:

toned)

not dec.

DB-5

SOIL

4.8 (g/mL) G

LOW

0

ID: 0.25 (mm)

Dlume: (uL)

GL-SS-GB-6 8-10'

Group:

CAS No.

Lab Sample ID: GB68-10'

Lab File ID: LUBV051.D

Date Received: 12/18/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

3600
61

52
3200

52

52

100

52

U

u
U
u
u

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE OFGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GLWS-GB-6

Soil Extract Volume:

CAS No.

4 8

Proiect No.: 09928.OO.01

Matnx: (soil water) WATER

Sample wtvol:

Level: (low med)

% Moisture: not dec.

GC Column: DB-5

Site: GRIMR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: WSGB-6

Ig-mL) ML Lab Rle ID: LUBVO46.D

Date Received: 12/18/96

ID: 025 (mm)

(uL)

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-methyl-2-pentanone
108-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m.p-xytene
95-47-6 o-xytene

53

53

53

53

53

53

110

53

U

U

U

U

U

U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 . Site: GRINR'S LA Li

vater)

1:

'med)

not dec.

DB-5

SOIL

4.6 (g/mL) G

LOW

0

ID: 0.25 (mm)

Dlume: (uL)

GL-SS-GB-7 0-2'

Group:

CAS No.

Lab Sample ID: GB7 0-2'

Lab File ID: LUBV073.D

Date Received: 12/19/96

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

47
54
54
72
54
54

110
54

J
U
U

U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Project No.: 09928.0O.01

Matrix: (soil/water) _

Sample wt/vd: _

Level: (low med) _

% Moisture: not dec. _

GC Column: DB-5

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-7 2-41

Soil Extract Volume:

CAS No.

SOIL

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB7 2-41

4 5 (g.mL)

LOW

ID: 0 25 (mm)

(uL)

Compound

Lab Rle ID: LUBV056.D

Date Received: 12/18/96

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-1O-1 4-methvl-2-pentanone
108-88-3 toluene
10O-41-4 ettiylbenzene
108-38-3 m.p-xylene
95-47-6 o-xvJene

56
56
56
56
56
56

110
56

U
U
U
U
U
U
U
U

(uL)

FORM I VOA



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-7 4-61

Soil Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (soil/water) SOH.

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

4.9 (g/mL)

Lab Sample ID: GB7 4-6'

Lab File ID: LUBV058.D

LOW Date Received: 12/18/96

0

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone

71-43-2 benzene
108-10-1 4-methyl-2-pentanone

108-88-3 toluene
1 00-4 1-4 ethyl benzene

108-38-3 m,p-xylene

95-47-6 o-xylene

51

51
51

51

51

51

100
51

U

U
U

U
U

U

U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928. OO.01 Site: GRINR'S LA Lc

water)

1:

•med)

not dec.

DB-5

SOIL

4.8 (g mL) 3

LOW

0

ID: 025 (mm)

3lume: (uL)

GL-SS-GB-7 6-8'

Group:

CAS No.

Lab Sample ID: GB7 6-8'

Lab File ID: LUBV082.D

Date Received: 12/19/96

Date Analyzed: 12/20/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyt-2-pentanone
108-88-3 toluene
1OO-41-4 ethylbenzene
1O8-38-3 m.p-xytene
95-47-6 o-xytene

33

52

52

52

52

52

100

52

J

U

U

U

U

U

U

U

(uU

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-7 8-101

Project No.: 09928.00.01

Matrix: (soil/water) _

Sample wt/vol: _

Level: (low/med) _

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Soil Extract Volume:

CAS No.

SOIL

4.5 (g/mL)

Lab Sample ID: GB78-10'

Lab File ID: LUBV060.D

LOW Date Received: 12/18/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

97
56
56
56
56
56

110
56

U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB 7 10-12'

Soil Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (soil-water) SOIL

Sample wt/vol: 45

Level: (lowmed) LOW

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location. FREMONT. OHIO Group:

Lab Sample ID: GB710-12

(g mL) LabRlelD: LUBV061.D

Date Received: 12/18/96

0

ID: 0 25 (mml 1.0

(uL)

Compound

Date Analyzed: 12/19/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

(ug/L or ug/Kg)

67-64-1 acetone
78-93-3 2-butanone

71-43-2 benzene

108-1O-1 4-mettTy1-2-pentanone

108-88-3 toluene

1 00-4 1 -4 ethylbenzene

108-38-3 m.p-xvlene

95-47-6 o-xy1ene

20000

290
56

58OO

32

56

110

56

U

J

U
U

U

(uL)

FORM I VOA



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-WS-GB-7

Soil Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

5.0 (g/mL) ML

Lab Sample ID: WSGB-7

Lab File ID: LUBV052.D

Date Received: 12/18/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

50
50
50
50
50
50

100
50

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE OR3ANICS ANALYSIS DATA SHEET

Contract: LU8RIZOL

SAMPLE NO.

GL-SS-GB-8 0-2'

Project No.: O9928.O0.01

Matrix: (soil"water) _

Sample wtrvol: _

Level: (low'med) _

% Moisture: not dec. _

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO

Soil Extract Volume:

CAS No.

67-64-1
78-93-3
71-43-2
108-10-1
1O8-88-3
10O-41-4
1O8-38-3
95-47-6

Group:

SOIL Lab Sample ID: GB8 O-2'

4.7 (g mL) Lab Re ID: LUBV075.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

acetone
2-butanone
benzene
4-mettiyt-2-pentanone
toluene
ethyl benzene
m,p-xyiene
o-xytene

53
53
53
53
53
53

11O
53

U

U

U

U

U

U
U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-8 2-41

Project No.: 09928.00.01

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: not dec. _

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Soil Extract Volume:

CAS No.

SOIL

4.7 (g/mL)

Lab Sample ID: GB8 2-4'

Lab File ID: LUBV076.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

53
53

53

53

53

53

110

53

U

U

U

U

U

U

U

U

(uL)

FORM I VGA 3/90



Lab Name: ERM FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-8 4-6'

Soil Extract Volume:

CAS No.

4.5

Proiect No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low'med)

% Moisture: not dec.

GC Column: OB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Lab Sample ID: GB8 4-6'

(gmL) Lab fite ID: LUBV077.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg)

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methvi-2-pentanone
108-88-3 toluene
10O-41-4 ettiylbenzene
108- 38- 3 m.D-xytene
95-47-6 o-xytene

56
56
56
56
56
56

110
56

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-8 6-8'

Soil Extract Volume:

CAS No.

4.7

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: _FREMONT, OHIO

(g/mL) G

Group:

Lab Sample ID: GB8 6-8'

Lab File ID: LUBV078.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uU

Compound

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

75
53
53
53
53
53

110
53

U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERMFAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-8 8-101

Soil Extract Volume:

CAS No.

Project No.: 09928.OO 01

Matrix: (sort/water) SOIL

Sample wt vo):

Level: (low/med)

% Moisture: not dec.

GC Column: OB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB88-101

4.6 Ig mL) Lab File ID: LUBV079.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ugfL or ug/Kg)

67-64-1 acetone
78-93-3 2-butanone
7 1 -43-2 benzene
1 0S- 10-1 4-methyl-2-pentanone
108-88-3 toluene
10O-41-4 ethylberuene
108-38-3 m.p-xytene
95-47-6 o-xytene

8600
2OO

54
26OO

54
54

110
54

U

U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-8 10-12'

Project No.: 09928.00.01

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Soil Extract Volume:

CAS No.

SOIL

4.8 (g/mL)

Lab Sample ID: GB810-12

Lab File ID: LUBV080.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Compound (ug/L or ug/Kg) ug/Kg

1.0

Date Analyzed: 12/20/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:
Q

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

150
52
52
36
52
52

100
52

U
U
J
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GLWSGB8

Project No.: 09928.00.01

Matrix: (soil water) _

Sample wt'vol:

Level: (low'medt

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Soil Extract Volume:

CAS No.

WATER Lab Sample ID: WSGB-8

5.0 IgmL) ML Lab Rle ID: LUBV062.D

Date Received: 12/18/96

ID: 0.25 (mm)

(uL)

Compound (ug'L or ug'Kg) ug/L

1.0

Date Analyzed: 12/1 9/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methvt-2-pentanone
108-88-3 toluene
100-41-4 ethylberuene
108-38-3 m.p-xytene
95-47-6 o-xytene

28

50

50

50

50

50
1OO

50

J

U

U

U

U

U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wfvol:

Level: i

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01

water)

1:

/med)

not dec.

DB-5

SOIL

4.8

LOW

0

Site: GRINR'S L

(g/mU G

ID: 0.25

Dlume: (uL)

GL-SS-GB-9 0-2'

Group:

CAS No.

Lab Sample ID: GB9 0-2'

Lab File ID: LUBV083.D

Date Received: 12/19/96

(mm)

Date Analyzed: 12/20/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

52
52
52
52
52
52

100
52

t

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-9 2-4'

Soil Extract Volume:

CAS No.

Proiect No.: 09928.00.01

Matrix: (soil water) SOIL

Sample wt vol:

Level: (lowrned)

% Moisture: not dec.

GC Column: OB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB9 2-4'

4.8 (g ml) Lab Rle ID: LUBV084.D

LOW Date Received: 12/1 9/96

ID: 0.25 (mm)

(uL)

Compound lug L or ug/Kg) ug/Kg

1.0

Date Analyzed: 12/20/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2 butanone
71-43-2 benzene
108-10-1 4-mettiyl-2-pentanone
1 08-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m.p-xytene
95-47-6 o-xytene

52

52

52

52
52

52

100
52

U

U

U

U

U
U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Project No,: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol: 5.0

Level: Oow/med) LOW

% Moisture

GC Column

Soil Extract

: not dec. 0

: DB-5

Volume:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRI2OL

Site: GRINR'S LA Location: FREMONT, OHIO

Lab Sample ID:

(g/mL) G Lab File ID:

Date Received:

Date Analyzed:

ID: 0.25 (mm) Dilution Factor:

(uL) Soil Aliquot Volume:

SAMPLE NO.

GL-SS-GB-9 4-6'

Group:

GB9 4-6'

LUBV085.D

12/19/96

1 2/20/96

1.0

(uL)

CAS No. Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

93
50
50
50
50
50

100
50

U
U
U
U
U
U
U

FORM I VGA 3/90



Lab Name: ERM-FAST

Sample wt/vol

Level: I

1A
VOLATILE OP.GANICS ANALYSIS DATA SHEET

Contract: LUBRI2OL

SAMPLE NO.

09928.O0.01 Site: GRINR S L

water)

1:

•med)

not dec.

OB-5

SOIL

46 (g mL) G

LOW

0

ID: 0.25

jlume: (uL)

CAS No.

67-64-1
78-93-3
71-43-2
1O8-1O-1
1O8-88-3
10O-41-4
1O8-38-3
95-47-6

GL-SS-GB-9 6-8'

Group:

Lab Sample ID: GB9 6-81

Lab file ID: LUBV086.D

Date Received: 12/19/96

1.0

Date Analyzed: 12/20/96

im) Dilution Factor:

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

acetone
2-butanone
benzene
4-methyl- 2 -pent anone
toluene
ethyl benzene
m,p-xytene
o-xytene

34OOO

300
54

15OOOO

410

54

110
54

U

u
U

u

(uL)

FORM I VOA



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-9 8-10'

Soil Extract Volume:

CAS No.

4.7

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

(g/mL)

Lab Sample ID: GB98-10'

Lab File ID: LUBV087.D

LOW Date Received: 12/19/96

0

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/20/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

1 90000
2000

53
57000

53
53

110
53

U

U
U
U
U

(uU

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR S L

water)

1:

fmed)

not dec.

DB-5

WATER

5.0 (g mL) VL

0

ID: 0.25

D*ume: (uL)

GLWSGB9

Group:

CAS No.

Lab Sample ID: WSGB9 RE

Lab File ID: LUBV095.D

Date Received: 12/19/96

(mm)

Date Analyzed: 12/21/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methv>-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m.p-xvlene
95-47-6 o-xytene

83
50

50
93

50

50

100

50

U

U

U

U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA L(

vater)

I:

Imed)

not dec.

DB-5

SOIL

4.8 (g/mL) G

LOW

0

ID: 0.25 (mm)

olume: (uL)

GL-SS-GB-100-2'

Group:

CAS No.

Lab Sample ID: GB100-2'

Lab File ID: LUBV089.D

Date Received: 12/19/96

Date Analyzed: 12/20/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

52
52
52
52
52
52

100
52

U
LJ
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-10 2-4'

Protect No.: O9928.00.01

Matrix: (soil'water) _

Sample wfvot: _

Level: (tow med) _

% Moisture: not dec. _

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Soil Extract Volume:

CAS No.

SOIL Lab Sample ID: GB102-4'

4.9 (g'mLI Lab File ID: LUBV090.D

LOW Date Received: 12/1 9/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/21/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2 butanone
71-43-2 benzene
108-10-1 4-methy»-2-pentanone
108-88-3 toluene
10O-41-4 ethyl benzene
108-38-3 m.p-xyiene
95-47-6 o-xviene

430
220
97

51

51

51

100

51

U

U

U

U

U

(uL)

FORM I VGA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-104-6'

Soil Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Lab Sample ID: GB104-61

5.0 (g/mL) Lab File ID: LUBV091.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/21/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg Q

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

77
50
50
50
50
50

100
50

U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM FAST

Sample wt/vol

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S L

water)

4:

'medl

not dec.

DB-5

SOIL

4.6 Ig mL) G

LOW

0

ID: 0 25

olume: (uL)

GL-SS-GB-10 6-8'

Group:

CAS No.

Lab Sample ID: GB106-8'

Lab Rle ID: LUBV092.D

Date Received: 12/19/96

Date Analyzed: 12/21/96

im) Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m,p-xYtene
95-47-6 o-xvtene

57
54

54

54

54

54

110
54

U

U

U

U

U

U

U

(uL)

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Lab Name: ERM-FAST Ci

Project No.: 09928.00.01 Site: GRINR'S.LA L<

Matrix: (soil/water) SOIL

Sample wt/vol: 4.9 (g/mL) G

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column: DP5

Soil Extract Volume:

ID: 0.25 (mm)

(uL)

GL-SS-GB-10 8-10'

Group:

Lab Sample ID: GB108-10

Lab File ID: LUBV163.D

Date Received: 12/18/96

CAS No.

Date Analyzed: 12/31/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

180
51
51
51
51
51

100
51

U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name:

Proiect No.

ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-WS-GB 10

09928.00.01 Site: GRINR'S LA Location: FREMONT. OHIO Group:

Matrix: (soil/water)

Sample wt/voJ:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Soil Extract Volume:

CAS No.

WATER Lab Sample ID: WSGB-10

5.0 (g mLI ML Lab File ID: LUBV088.D

Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Date Analyzed: 12/20/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentar»one
108-88-3 toluene
10O-41-4 ethytbenzene
108-38-3 m.p-xylene
95-47-6 o-xytene

50
50
50
50
50
50

100
50

U
U
U
U
U
U
U
U

(uL)

FORM I VGA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S L

water)

I:

'med)

not dec.

DB-5

SOIL

5.6 (g/mL)

LOW

0

ID:

G

0.25

Dlume: (uL)

GL-SS-GB-11 0-2'

Group:

CAS No.

Lab Sample ID: GB110-2

Lab File ID: LUBV100.D

Date Received: 12/19/96

Date Analyzed: 12/24/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone

108-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

45

45
45

45
45

45

89
45

U

U

U

U

U

U

U
U

<uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Sample wt/vol

Level: I

09928.00.01 Site: GRINR'S L

water)

il:

med)

not dec.

DB-5

SOIL

4.9 (g/mL)

LOW

0

ID:

G

0.25

olume: (uL)

GLSSGB 11 2-4'

Group:

CAS No.

Lab Sample ID: GB112-4

Lab fife ID: LUBV1O1.D

Date Received: 12/19/96

Date Analyzed: 12/24/96

im) Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanooe
71-43-2 benzene
108*10-1 4-methyt-2-pentanone
108-88-3 toluene
1OO-41-4 ethylbenzene
108-38*3 m.p-xytene
95-47-6 o-xytene

51
51
51
51
51
51

100
51

U
U
U
U
U
U
U
U

(uL)

FORM I VGA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Lab Name: ERM-FAST Ci

Project No.: 09928.00.01 Site: GRINR'S LA L<

Matrix: (soil/water) SOIL

Sample wt/vol: 5.3 (g/mL) G

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column: DB-5

Soil Extract Volume:

ID: 0.25 (mm)

(uL)

GL-SS-GB-11 4-6'

Group:

Lab Sample ID: GB114-6

Lab File ID: LUBV102.D

Date Received: 12/19/96

CAS No.

Date Analyzed: 12/24/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethyl benzene
108-38-3 m,p-xylene
95-47-6 o-xylene

110
47
47
47
47
47
94
47

U
U
U
U
U
U
U

luL)

FORM I VOA 3/90



Lab Name:

Project No.

ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-11 6-8'

09928.00.01 Site: GRINR'S LA Location: FREMONT. OHIO Group:

Matrix: (soil "water)

Sample wwol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Soil Extract Volume:

CAS No.

67-64-1
78-93-3
71-43-2
108-10-1
1O8-88-3
1OO-41-4
108-38-3
95-47-6

SOIL

5.3 (g'mL)

Lab Sample ID: GB116-8

LabRtelD: LUBV125.D

LOW Date Received: 12/19/96

ID: 025 (mm)

(uL)

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

acetone
2-butanone
benzene
4-methyt-2-pentanone
toluene
ethyl benzene
m,p-xytene
o-xytene

47
47
47
47
47
47
94
47

U

U

U

U
U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA L<

vater)

I:

'med)

not dec.

DB-5

SOIL

4.9 (g/mL) G

LOW

0

ID: 0.25 (mm)

}lume: (uL)

GL-SS-GB-11 8-10'

Group:

CAS No.

Lab Sample ID: GB118-10

Lab File ID: LUBV126.D

Date Received: 12/19/96

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
7 1 -43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

920
51
51
51
51
51

100
51

U
U
J
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wtvol:

Level: i

1A
VOLATILE ORGAN1CS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.O0.01 Site: GRINR'S L

water)

1:

•med)

not dec.

DB-5

WATER

5.0 (g'mL) ML

10O

ID: 0.25

alume: luLI

GL-WS GB 11

Group:

CAS No.

Lab Sample ID: GB11

Lab Rle ID: LUBV099.D

Date Received: 12/19/96

(mm)

Compound (ug/L or ug/Kg) ug/L

1.0

Date Analyzed: 12/24/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-1O-1 4-methyl-2-pentanone
1O8-88-3 toluene
100-41-4 ethytbenzene
108-38-3 m.p-xytene
95-47-6 o-Jtylene

50
50
50
50
50
50

100
50

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-12 0-2'

Soil Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Lab Sample ID: GB120-2

5.0 (g/mL) Lab File ID: LUBV105.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Date Analyzed: 12/24/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethyl benzene
108-38-3 m,p-xylene
95-47-6 o-xylene

50
50
50

50

50

50

100
50

U
U

U
U

U

U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-122-41

Protect No.: 09928.OO 01

Matrix (soil/water) _

Sample wt/vol: _

Level: (km/med) _

% Moisture: not dec. _

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Soil Extract Volume:

CAS No.

SOIL

5.5 (gmL)

Lab Sample ID: GB122-4

Lab Rle ID: LUBV106.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Date Analyzed: 12/24/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg)

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene

108-10-1 4-methyt-2-pentanone

108-88-3 toluene

10O-41-4 etnylbenzene

108-38-3 m.p-xytene

95-47-6 o-xvtene

45

45

45

45

45

45

91

45

U

U

U

U

U

U

U

U

(uL)

FORM I VOA



Lab Name: ERM-FAST

Sample wt/vol:

Level: i

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBR1ZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA L<

water)

I:

/med)

not dec.

DB-5

SOIL

5.3 (g/mL) G

LOW

0

ID: 0.25 (mm)

olume: (uL)

GL-SS-GB-124-61

Group:

CAS No.

Lab Sample ID: GB124-6

Lab File ID: LUBV107.D

Date Received: 12/19/96

Date Analyzed: 12/24/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

100
47
47
47
47
47
94
47

U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name:

Protect No.

ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Sample wt/vol:

Level: I

09928.00.01

water)

1:

'medl

not dec.

DB-5

SOIL

6.5

LOW

0

Site: GRINR'S L

Ig mL) G

ID: 0.25

Dlume: (uL)

GL-SS-GB-126-8'

Group:

CAS No.

Lab Sample ID: GB126-8

LabRtelD: LUBV108.D

Date Received: 12/19/96

Date Analyzed: 12/24/96

iml Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
1O8-38-3 m.p-xytene
95-47-6 o-xvtene

38
38
38
38
38
38
77
38

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: i

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA Lc

water)

1:

'med)

not dec.

DB-5

SOIL

5.1 (g/mL) G

LOW

0

ID: 0.25 (mm)

Dlume: (uL)

GL-SS-GB-128-10'

Group:

CAS No.

Lab Sample ID: GB128-10

Lab File ID: LUBV109.D

Date Received: 1 2/19/96

Date Analyzed: 12/24/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

(uU

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1-4 ethyl benzene
108-38-3 m,p-xylene
95-47-6 o-xylene

4400
190

49

49

49

49

98
49

U

U

U

U

U
U

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GLWS-GB 12

Project No.: 09928.00.01

Matrix: (soil'water) _

Sample wtvol:

Level: (lowmed) _

% McMSture: not dec. _

GC Column: DB-5

Site: GRIMR'S LA Location: FREMONT. OHIO Group:

Soil Extract Volume:

CAS No.

WATER Lab Sample ID: GB12

5.0 Ig mL) ML Lab file ID: LUBV110.D

Date Received: 12/19/96

100

ID: 0.25 (mm)

(uL)

Compound (ug/L or ug/Kg) ug/L

1.0

Date Analyzed: 12/24/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-methyl-2-pemanone
108-88-3 toluene
10O-41-4 ethyl benzene
108-38-3 m,p-xytene
95-47-6 o-xytene

50
50
50
50
50
50

100
50

U
U
U
U
U
U
U
U

(uL)

FORM I VGA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-WS-GB-12DUP

Soil Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Lab Sample ID: GB12DUP

5.0 (g/mL) ML Lab File ID: LUBV111.D

Date Received: 12/19/96

100

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/24/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/L

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methy l-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

50
50
50
50
50
50

100
50

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name:

Project No.

ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-130-2

O9928.OO.01 Site: GRINR'S LA Location: FREMONT, OHIO Group:

Matnx: (soil/water)

Sample wtJVrjl:

Level: (low med)

% Moisture: not dec.

GC Column: DB-5

Soil Extract Volume:

CAS No.

SOIL Lab Sample ID: GB13O-2

5.0 Lab File ID: LUBV114.D

LOW Date Received: 12119/96

ID: 0.25 (mm)

(uL)

Compound (ug/L or ug/Kg) ug/Kg

1.0

Date Analyzed: 12/24/96

DUution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1
78-93-3
71-43-2
108-10-1
108-88-3
10O-41-4
108-38-3
95-47-6

acetone
2-butanone
benzene
4-methyl-2-pentanone
toluene
ethyl benzene
m,p-xytene
o-xytene

50
50
50
50
50
50

100
50

U
u
U
u
u
u
u
u

(uL)

FORM I VOA



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRI2OL

SAMPLE NO.

GL-SS-GB-13 2-4'

Soil Extract Volume:

CAS No.

5.3

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

(g/mL)

Lab Sample ID: GB132-4

Lab File ID: LUBV115.D

LOW Date Received: 12/1 9/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 1 2/24/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethyl benzene
108-38-3 m,p-xylene
95-47-6 o-xylene

47

L 47

47
47
47
47
94
47

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol

Level: I

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01

water)

rt:

'medl

not dec.

DB-5

SOIL

5.6

LOW

0

Site: GRINR'S L

(g mL) G

ID: 0.25

olume: (uL)

GL-SS-GB-13 4-61

Group:

CAS No.

Lab Sample ID: GB134-6

LabRlelD: LUBV116.D

Date Received: 12/19/96

Date Analyzed: 12/24/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug'Kg) ug/Kg

67-64-1 acetone
78-93-3 2 -butanone
71-43-2 beruene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m.p-xYlene
95-47-6 o-xytene

50

45

45
45

45

45

89
45

U

U

U

U

U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-13 6-81

Project No.: 09928.00.01

Matrix: (soil/water) _

Sample wt/vol: _

Level: (low/med) _

% Moisture: not dec. _

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT, OHIO Group:

Soil Extract Volume:

CAS No.

Lab Sample ID: GB136-8

6.0 (g/mL) Lab File ID: LUBV117.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uU

Compound

Date Analyzed: 12/25/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

42
42

42

42

42

42

83

42

U
U

U

U

U

U

U
U

(uU

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt vol

Level:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA L<

water)

1:

•med)

not dec.

DB-5

SOIL

5.0 (g-mL) G

LOW

0

ID: 0.25 (mm)

Dhjme: (uL)

GL-SS-GB-138-101

Group:

CAS No.

Lab Sample ID: GB138-10

Lab Rle ID: LUBV118.D

Date Received: 12/19/96

Date Analyzed: 12/25/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ugfL or ug/Kg) "9/Kg

67-64-1 acetone
78-93 3 2-butanone
71-43-2 benzene
108-10-1 4-methy»-2-pentanone
1 08-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m.p-xylene
95-47-6 o-xvlene

4200
110
50
50
50
50

100
50

U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: i

1A
VOLATILE ORQANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA L(

vater)

I:

/med)

not dec.

DB-5

SOIL

5.9 (g/mL) G

LOW

0

ID: 0.25 (mm)

Dlume: (uL)

GL-SS-GB-13 10-121

Group:

CAS No.

Lab Sample ID: GB131012

Lab File ID: LUBV119.D

Date Received: 12/19/96

Date Analyzed: 12/25/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

65
42

42

89

42

42
85

42

U

U

U

U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE OR3ANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-WS-GB-13

Soil Extract Volume:

CAS No.

5.0

Protect No.: 09928.00.01

Matrix: (soil/water) WATER

Sample wrt/vol:

Level: (tow med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB13

(g mLI ML Lab File ID: LUBV113.D

Date Received: 12/19/96

100

ID: 0.25 (mml

(uL)

Date Analyzed: 12/24/96

Dilution Factor:

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/L

1.0

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-mettiyl-2-pentanone
108-88-3 toluene
10O-41-4 etnylbenzene
1O8-38-3 m.p-rytene
95-47-6 o-xvtene

50

50

50

50
50

50

100
50

U

U

U

U
U

U

U
U

(uL)

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Lab Name: ERM-FAST Ci

Project No.: 09928.00.01 Site: GRINR'S LA L(

Matrix: (soil/water) SOIL

Sample wt/vol: 4.9 (g/mL) G

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column: DB-5

Soil Extract Volume:

ID: 0.25 (mm)

(uL)

GL-SS-GB-14 0-2'

Group:

Lab Sample ID: GB140-2

Lab File ID: LUBV127.D

Date Received: 12/19/96

CAS No.

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

51
51
51
51
51
51

100
51

U
U
U
U
U
U
U
U

(uL)

FORM I VGA 3/90



Lab Name: ERMFAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-14 2-4'

Proiect No.: 09928.OO 01

Matrix: (sod/water) _

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: OB-5

Site: GRINDS LA Location: FREMONT. OHIO Group:

Soil Extract Volume:

CAS No.

SOIL Lab Sample ID: GB142-4

5.1 (g.'mL) Lab File ID: LUBV128.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Compound (ug/L or ug/Kg) ug/Kg

1.0

Date Analyzed: 12/26/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-mettiyl-2-pentanone
108-88-3 toluene
1OO-41-4 ethylbenzene
1O8-38-3 m.p-Kvtene
95-47-6 o-xvtene

,

49
49

49

49
49
49

98
49

U

U

U

U

U

U

U
U

(uL)

=ORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S L

vater)

1:

'med)

not dec.

DB-5

SOIL

5.3 (g/mL)

LOW

0

ID:

G

0.25

Dlume: (uL)

GL-SS-GB-144-61

Group:

CAS No.

Lab Sample ID: GB144-6

Lab File ID: LUBV129.D

Date Received: 12/19/96

(mm)

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

(uL)

67-64-1 acetone
78-93-3 2-butanone
7 1 -43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

94
47
47
47
47
47
94
47

U
U
U
U
U
U
U

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-14 6-8'

Project No.: 09928.00.01

Matrix: (soil'water) _

Sample wt/vol: _

Level: flow med)

% Moisture: not dec.

GC Column: OB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Soil Extract Volume:

CAS No.

SOIL Lab Sample ID: GB146-8

5.4 |g mL)

LOW

Lab Rle ID: LUBV154.D

Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Compound (ug/L or ug/Kg) ug/Kg

1.0

Date Analyzed: 12/27/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-10-1 4-mettiyt-2-pentanone
1O8-88-3 toluene
1OO-41-4 ethylbenzene
1O8-38-3 m,p-XYtene
9S-47-6 o-xytene

110

46

46
37

46

46

93

46

U

U
J

U

U
U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: (

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA Lc

water)

I:

'med)

not dec.

DB-5

SOIL

4.9 (g/mL) G

LOW

0

ID: 0.25 (mm)

slume: (uL)

GL-SS-GB-14 10-12'

Group:

CAS No.

Lab Sample ID: GB141012

Lab File ID: LUBV131.D

Date Received: 12/19/96

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

130
51
51
51
51
51

100
51

U
U
U
U
U
U
U

(uU

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-WS-GB 14

Soil Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (sod/water) WATER

Sample wt vol:

Level: (lowfmed)

% Moisture: not dec.

GC Column: DB-5

Srte: GRINR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB14

5.0 lg-mL) ML Lab fife ID: LUBV120.D

Date Received: 12/19/96

TOO

ID: 0.25 (mm)

(uL)

Compound (ug/L or ug/Kg) ug/L

1.O

Date Analyzed: 12/25/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-memyW2-pemanone
108-88-3 toluene
1OO-41-4 ethvlbenzene
1O8-38-3 m,p-xytene
95-47-6 o-xylene

50
50
50
50
50
50

100
50

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Lab Name: ERM-FAST C<

Project No.: 09928.00.01 Site: GRINR'S LA L<

Matrix: (soil/water) SOIL

Sample wt/vol: 5.4 (g/mL) G

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column: DB-5

Soil Extract Volume:

ID: 0.25 (mm)

(uL)

GL-SS-GB-15 0-2

Group:

Lab Sample ID: GB150-2

Lab File ID: LUBV133.D

Date Received: 12/19/96

CAS No.

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

42

46
46

46

46

46

93
46

J

U

U

U

U

U

U
U

(uL)

FORM I VOA 3/90



1A SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST

09928.00.01

Matrix: (soil/water) SOIL

Sample wtVoJ: 5.4

Level: (towmed) LOW

% Moisture:

GC Column:

not dec. 0

DB-5

Soil Extract Volume:

VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

Site: GRINR'S LA Location: FREMONT. OHIO

Lab Sample ID:

(g ml) G Lab Rle ID:

Date Received:

Date Analyzed:

ID: 0.25 (mm) Dilution Factor:

(uL) Soil Aliquot Volume:

GLSS-GB-15 2-4'

Group:

GB152-4

LUBV153.D

12/19/96

12/27/96

1.0

(uL)

CAS No. Compound
Concentration Units:

lug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
1OO-41-4 ethylbenzene
108-38-3 m.p-xvtene
95-47-6 o-xylene

14O
46

46

220

46
46

93

46

U

U

U

U

U

U

FORM I VOA 3/90



Lab Name: ERM-FAST

Project No.: 09928.00.01 Site: GRINR'S L

Matrix: (soil/water) SOIL

Sample wt/vol: 5.5 (g/mL) G

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column: DB-5

Soil Extract Volume:

ID: 0.25

(uL)

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-154-6

Group:

Lab Sample ID: GB154-6

Lab File ID: LUBV135.D

Date Received: 12/19/96

CAS No.

(mm)

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

9100
130
85
45
45
45
91
45

U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GLSS-GB-1568

Soil Extract Volume:

CAS No.

Project No- 09928.00.01

Matnx: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB156-8

5.0 (g mL) Lab Rle ID: LUBV136.D

LOW Date Received: 12/19/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-1O-1 4-methvl-2-pentanooe
1OS-88-3 toluene
1OO-41-4 ethylbenzene
108-38-3 m.p-xytene
95-47-6 o-xvtene

8200
130
43

50

50

50

100

50

J

U

U
U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S L

water)

1:

/med)

not dec.

DB-5

SOIL

5.1 (g/mL)

LOW

0

ID:

G

0.25

olume: (uL)

GL-SS-GB-15 8-10

Group:

CAS No.

Lab Sample ID: GB158-10

Lab File ID: LUBV137.D

Date Received: 12/19/96

(mm)

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-10-1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

30000
420

49
2500

49
49
98
49

U

U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-WS-GB 15

Sod Extract Volume:

CAS No.

Project No.: 09928.00.01

Matrix: (soil'water) WATER

Sample wtVol:

Level: (low med)

**> Moisture: not dec.

GC Column: DB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Lab Sample ID: GB15

5.0 (g mL) ML LabRlelD: LUBV132.D

Date Received: 12/19/96

100

ID: 0.25 (mm)

luL)

Compound (ug/L or ug/Kg) ug/L

1.0

Date Analyzed: 12/26/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 0S- 10-1 4-methvt-2-pentanone
108-88-3 toluene
10O-41-4 ethylbenzene
108-38-3 m.p-xytene
95-47-6 o-xyJene

50

50
50

50

50

50

100

50

U

U

U

U

U

U

U

U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S L

water)

I:

'med)

not dec.

DB-5

SOIL

4.7 (g/mL)

LOW

0

ID:

G

0.25

jlume: (uL)

GL-SS-GB-160-21

Group:

CAS No.

Lab Sample ID: GB1602

Lab File ID: LUBV140.D

Date Received: 12/20/96

(mm)

Compound (ug/L or ug/Kg) ug/Kg

1.0

Date Analyzed: 12/26/96

Dilution Factor:

Soil Aliquot Volume:

Concentration Units:
Q

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
108-88-3 toluene
1 00-4 1 -4 ethy (benzene
108-38-3 m,p-xylene
95-47-6 o-xylene

53
53
53
53
53
53

110
53

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Lab Name: ERM FAST C(

Proiect No.: 09928.00.01 Site: GRINR'S LA Lc

Matrix: (soil/water) SOIL

Sample wt7vol: 4.8 Ig mL) G

Level: dowmed) LOW

% Moisture: not dec. 0

GC Column: DB-5

Soil Extract Volume:

ID: 0.25 (mm)

(uL)

GL-SS-GB-16 2-4'

Group:

Lab Sample ID: GB162-4

Lab File ID: LUBV141.D

Date Received: 12/20/96

CAS No. Compound

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg)

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1O8-1O-1 4-methy»-2-pentanone
108-88-3 toluene
10O-41-4 ethylbenzene
1O8-38-3 m.p-xytene
95-47-6 o-xytene

52
52
52
52
52
52

100
52

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA Lc

water)

I:

/med)

not dec.

DB-5

SOIL

5.3 (g/mL) G

LOW

0

ID: 0.25 (mm)

Dlume: (uL)

GL-SS-GB-164-61

Group:

CAS No.

Lab Sample ID: GB164-6

Lab File ID: LUBV156.D

Date Received: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Soil Aliquot Volume:

- Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
100-41-4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

140
47
47
47
47
47
94
47

U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

Level: i

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR S L

water)

4:

<med)

not dec.

DB-5

SOIL

53 (g mL) G

LOW

0

ID: 025

olume: (uL)

GL-SS-GB-166-8'

Group:

CAS No.

Lab Sample ID: GB166-8

Lab Rte ID: LUBV143.D

Date Received: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2 butanooe
71-43-2 benzene
108-1O-1 4-methyt-2-pentanone
108-88-3 toluene
10O-41-4 ethvlbenzene
1O8-38-3 m.p-xytene
95-47-6 o-xvtene

780
43
36

3300
47
47
94
47

J
J

U
U
U
U

(uL)

FORM I VGA 3/90



Lab Name: ERM-FAST

Sample wt/vol:

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA Lc

water)

1:

ftned)

not dec.

DB-5

SOIL

4.9 (g/mL) G

LOW

0

ID: 0.25 (mm)

Dlume: (uL)

GL-SS-GB-16 8-10'

Group:

CAS No.

Lab Sample ID: GB168-10

Lab File ID: LUBV159.D

Date Received: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethyl benzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

610
140

51
6000

51
51

100
51

U

u
U
u
u

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB 17 0 2'

Proiect No.: 09928.00.01

Matrix: (sod/water) _

Sample wt/vol: _

Level: (low med) _

% Moisture: not dec. _

GC Column: DB-5

Srte: GRINR'S LA Location: FREMONT. OHIO Group:

Soil Extract Volume:

CAS No.

SOIL Lab Sample ID: GB17O-2

4.9 Ig'mL) LabRtelD: LUBV145.O

LOW Date Received: 12/20/96

ID: 0.25 (mm)

(uL)

Compound

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg)

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
108-1O-1 4-methyl-2-pentanone
108-88-3 toluene
100-41-4 ethylbeniene
1O8-38-3 m.p-xytene
95-47-6 o-xylene

51
51
51
51
51
51

100
51

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-17 2-4'

Project No.: 09928.00.01

Matrix: (soil/water) _

Sample wt/vol: _

Level: (low/med) _

% Moisture: not dec. _

GC Column: DB-5

Soil Extract Volume:

CAS No.

SOIL

5.6

Site: GRINR'S LA Location: JFREMONT, OHIO

(g/mL) G

Group:

Lab Sample ID: GB172-4

Lab File ID: LUBV146.D

LOW Date Received: 12/20/96

ID: 0,25 (mm)

(uL)

Compound

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 1 0- 1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-4 1 -4 ethylbenzene
1 08-38-3 m,p-xylene
95-47-6 o-xylene

45
45
45
45
45
45
89
45

U
U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



Lab Name: ERM-FAST

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-174-61

Soil Extract Volume:

CAS No.

5.1

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low'medl

% Moisture: not dec.

GC Column: OB-5

Site: GRINR'S LA Location: FREMONT. OHIO Group:

Ig mL)

Lab Sample ID: GB174-6

Lab fife ID: LUBV151.D

LOW Date Received: 12/20/96

ID: 0.25 (mm)

luL)

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 0S- 10-1 4-methyt-2-pentanone
108-88-3 toluene
1OO-41-4 ethylbenzene
1O8-38-3 m.p-xviene
9S-47-6 o-xytene

49
49
49
49
49
49
98
49

U
U
U
U
U
U
U
U

(uL)

FORM I VOA



Lab Name: ERM-FAST

Sample wt/vol:

Level: i

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINR'S LA L(

water)

I:

/med)

not dec.

DB-5

SOIL

4.9 (g/mL) G

LOW

0

ID: 0.25 (mm)

alume: (uL)

GL-SS-GB-17 6-8'

Group:

CAS No.

Lab Sample ID: GB176-8

Lab File ID: LUBV157.D

Date Received: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Soil Aliquot Volume:

Concentration Units:
Compound (ug/L or ug/Kg) ug/Kg

67-64-1 acetone
78-93-3 2-butanone
71-43-2 benzene
1 08- 10-1 4-methyl-2-pentanone
1 08-88-3 toluene
1 00-41 -4 ethylbenzene
108-38-3 m,p-xylene
95-47-6 o-xylene

54
51
51
51
51
51

100
51

U
U
U
U
U
U
U

(uL)

FORM I VOA 3/90



'CD.'ata



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-1 0-2'

SOIL

LOW

Project No.: 09928.00.01

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

10.0 (g/mL) G

Lab Sample ID: GB10-2

Lab File ID: LUB012.D

Date Received: 1 2/1 6/96

CAS No.

N

Compound

Date Extracted: 12/16/96

Date Analyzed: 12/16/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM-FAST

18
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NQ.

Sample wt vol:

Level: «lo

V Moisture

Concentrate

Injection Volume:

GPC Cleanup: (Y

CAS No.

09928.00.01 Site: GRINFS LAG Location:

water) SOIL

J: 10.0 ig mi.1 G

med) LOW

0

Extract Volume:

me: 1 0

(Y N) N

decanted: iY Ni: N

1OOO luLI

<uL)

DH: 7

FREMONT. OH

GL-SS-GB-1 2-41

Group:

Lab Sample ID: GB12-4

Lab File ID: LUB01 3.D

Date Received: 1 2/1 6/96

Date Extracted: 12/16/96

Date Analyzed: 1 2/16/96

Dilution Factor: 1.0

Compound

Concentration Units:

(ug.L or ug/Kg) ug/Kg

1O8-95-2 Phenol

95-5O-1 1.2-Dichlorobenzene
95-48-7 2-Methylphenol

1O6-44-5 4-Methylphenol
78-59-1 Isophorone
120-82-1 1.2.4-Tnchloroben2ene
91-20-3 Naphthalene
91-57-6 2-Methylnaphthalene
86-73-7 Fluorene
; 17-81-7 bisi2 Ethylhexyliphthalate

100O

1000

1000

1000

10OO

10OO
1000

1OOO

1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-1 4-6'

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group:

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

Lab Sample ID: GB14-6

Lab File ID: LUB014.D

LOW Date Received: 1 2/16/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Extracted: 12/16/96

Date Analyzed: 12/16/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
480

U

U

U

U

U

U
U

U
U

JB

FORM I SV 3/90



Lab Name:

Project No

Matrix: isc

Sample wt vol:

Level: *loi

S Moisture:

infection Volume

CAS No.

ERM-FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00 01 Site GRINRS LAG Location:

Mater) SOIL

1: 10.0 ig mLl G

med> LOW

0

Extract Volume:

me: 1 .0

IY/N) N

decanted: iY Ni: N

10OO luLi

luL)

oH: 7

FREMONT. OH

GL-SS-GB-1 6-8'

Group:

Lab Sample ID: GB16-8

Lab File ID: LUB01 5.D

Date Received: 12/1 6/96

Date Extracted: 12/1 6/96

Date Analyzed: 12/16/96

Dilution Factor: 1.0

Compound

Concentration Units:

(ug'L or ug/Kg) ug/Kg

108-952 Phenol

95-5O-1 1.2-Dichlorobenzene

95-48-7 2-Methylphenol

106-44-5 4-Methylphenol

78-59-1 Isophorone

120-82-1 1.2.4 TnchJorobenzene

91-2O-3 Naphthalene

91-57-6 2-Methylnaphthalene

86 73-7 Fluorene

117-81-7 tNsl2-Ethylhexvllphthalate

10OO

1OOO

100O

100O

10OO

10OO

1000

1000

10OO

1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-1 8-10'

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

Lab Sample ID: GB18-10

10.0 (g/mL) G Lab File ID: LUB016.D

Date Received: 1 2/1 6/96

decanted: (Y/N):

1000 (uL)

Date Extracted: 1 2/1 6/96

CAS No.

(uL)

Date Analyzed: 12/16/96

Dilution Factor: 1.0

N

Compound

pH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

790

1000
1000
1000
1000
1000
1000
1000
1000
1000

J
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name ERM-FAST

IB
SEMIVCLATILE CHGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GLWSGB 1

Project No.: 09928.0001

Matrix .soil water* WATER

Sample wt vol.

Level (low med)

\ Moisture: 100

Concentrated Extract Volume:

Injection Volume: 1 .0

GPC Cleanup: IY N> N

Sue: GRINRS LAG Location: FREMONT. OH Group:

250 G 19 mLi ML

Lab Sample ID: WSGB1

Lab File 10: LUB020.D

decanted: iY Ni

TOGO (uLi

Date Received: !2'16/96

Date Extracted: 12/1 6/96

CAS No

luL)

Date Analyzed: 12/17/96

Dilution Factor: 1.0

DH:

Compound

Concentration Units:
lug L or ug Kg) ug/L Q

108-95-2
95-50-1
95-48-7
106-44-5
78-59 1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 .2-Dichlofobenzene
2-Methylphenol
4-Methylphenol
Isophofone
1 ,2.4-Tnchlorobenzene
Naphthalene
2 -Methy (naphthalene
Fluorene
bis(2 -EthylhexyDphthalate

TOO

100

100

100
100

100
10O

100
100

10O

U

U

U

U

U
U

U

U

U
U

FORM I SV 3/90



Lab Name:

Project No.:

Matrix: (so

Sample wt/vol:

Level: (lo\

% Moisture:

Concentratei

Injection Volume:

SE

ERM-FAST

09928.00.01

water) SOIL

I: 10.0

/med) LOW

0

Extract Volume:

me: 1.0

(Y/N) N

3 No. Compound

IB
iMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

Site: GRINRS LAG Location: FREMONT, OH

Lab Sample ID:

(g/mL) G Lab File ID:

Date Received:

decanted: (Y/N): N Date Extracted:

1000 (uL) Date Analyzed:

(uL) Dilution Factor:

pH: 7

Concentration Units:

(ug/L or ug/Kg) ug/Kg

SAMPLE NO.

GL-SS-GB-2 0-21

Group:

GB20-2

LUB024.D

12/16/96

12/16/96

12/17/96

1.0

Q

108-95-2

95-50-1
95-48-7

1 06-44-5

78-59-1

120-82-1

91-20-3
91-57-6
86-73-7

117-81-7

Phenol
1 ,2-Dichlorobenzene

2-Methylpheno!
4-Methylphenol

Isophorone

1 ,2,4-Trichlorobenzene

Naphthalene
2-Methylnaphthalene
Fluorene

bis(2-Ethylhexyl)phthalate

1000
1000

1000

1000

1000

1000

1000
1000

1000

580

U

U

U

U

U

U

U
U

U
J

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No

ERMFAST Contract: LUBRIZOL

GL-SS-GB-2 2-4'

09928.00.01 Site: GRINRS LAG Location: FREMONT. OH Group:

Matrix: isoil water)

Sample wrvol:

Level: «low med)

% Moisture: 0

SOIL

10.0 ig mL>

LOW

Lab Sample ID: GB22-4

Lab File ID: LUB025.D

Date Received: 12/16/96

Concentrated Extract Volume:

Injection Volume:

GPC Cleanup: (Y'Nt

decanted: <Y N):

1000 (uL)

CAS No.

1.0 (uL)

Date Extracted: 12/16/96

Date Analyzed: 12/17/96

Dilution Factor:

PH:

Compound
Concentration Units:

(ug L or iKj'Kg) ug/Kg

1.0

Q

108-95-2 Phenol
95-50-1 1 ,2-Dichioroberuene
95-48-7 2-Methvlphenol
1 06-44-5 4-Methylphenol

78-59-1 Isophorone

12O-82-1 1.2.4-Tnchlorobenzene

9 T 20-3 Naphthalene

91-57-6 . 2 Methylnaphthalene

86-73-7 Fluorene

1 1 7-81-7 bis(2 Ethylrtexyllphthalate

1000

100O

1OOO
10OO

10OO

1000

1OOO

10OO

100O
61O

u
u
u
u
u
u
u
u
u
J

FORM i sv 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL SS-GB-2 4-6'

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group:

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

Lab Sample ID: GB24-6

Lab File ID: LUB027.D

LOW Date Received: 1 2/1 6/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Extracted: 1 2/1 6/96

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
840

U
U

U

U

U

U

U

U
U

J

FORM I SV 3/90



IB
SEMIVOLATiLE CRGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL

GL-SS-GB-2 6-8'

09928.0001 Site: GRINRS LAG Location: FREMONT. OH Group:

Matrix: (soil water)

Sample wt vol:

Level (low med>

% Moisture: 0

SOIL Lab Sample ID: GB26-8

10.0 ig rriL1

LOW

Lab File ID: LUB028.D

Date Received: 12/16/96

Concentrated Extract Volume:

Infection Volume:

GPC Cleanup: (Y/N)

decanted: <Y Ni:

10OO (uLl

Date Extracted: 12/16/96

CAS No.

1.0 iuL»

Date Analyzed: 1 2/1 7/96

Dilution Factor:

Compound

pH:

Concentration Units:

(ug L or ug Kg) ug/Kg

1.0

Q

1O8-95-2 Phenol

95-50-1 1.2-Dichlorobenzene

95-48-7 2-Methylphenol

1O6-445 4-Methylphenol

78-59-1 Isophorone

120-82-1 1.2.4-Tnchloroberuene

91-2O-3 Naphthalene

91-57-6 2-Methylnaphthalene

86-73-7 Fluorene

1 1 7-81-7 bisl2-Ethvlnexyl»phthalate

1OOO

1000

1OOO

1000

10OO

1000

1000

1OOO

1OOO
570

U

U

U

U

U

U

U

U

U

J

FORM I SV 3/90



Lab Name:

Project No.:

Matrix: (soil

Sample wt/vol:

Level: (lo\

% Moisture:

Injection Volume:

CAS No.

ERM-FAST

IB
SEMIVOLAT1LE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINRS LAG Location:

water) SOIL

1: 10.0 (g/mL) G

/med) LOW

0

Extract Volume:

me: 1.0

(Y/N) N

decanted: (Y/N): N

1000 (uL)

(uL)

pH: 7

FREMONT, OH

GL-SS-GB-2 8-10'

Group:

Lab Sample ID: GB28-10

Lab File ID: LUB029.D

Date Received: 12/16/96

Date Extracted: 12/1 6/96

Date Analyzed: 12/17/96

Dilution Factor:

Compound

Concentration Units:

(ug/L or ug/Kg) ug/Kg

1.0

Q

108-95-2

95-50-1

95-48-7
106-44-5

78-59-1

120-82-1
91-20-3

91-57-6

86-73-7
117-81-7

Phenol

1 ,2-Dichlorobenzene
2-Methylphenol

4-Methylphenol

Isophorone

1 ,2,4-Trichlorobenzene

Naphthalene
2-Methylnaphthalene

Fluorene

bis(2-Ethylhexyl)phthalate

1000
1000

1000

1000
1000

1000

1000
1000

1000

540

U
U

U

U

U

U

U

U

U
J

FORM I SV 3/90



IB
SEMIVOLATILE CRGAMCS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRIZOL

GL-WS-GB-2

Prefect No : 09928.00.01

Matrix: (soil water) WATER

Sample wrvol:

Level: How med>

% Moisture: 100

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y-N)

Site: GRINRS LAG Location: FREMONT. OH Group:

1000 ig mL> ML

Lab Sample ID: WSGB-2

Lab File ID: LUB054.0

Date Received: 1 2/1 7/96

decanted: i> Ni:

100O (uLl

Date Extracted: 12/1 8/96

CAS No.

luL)

Date Analyzed: 1 2/18/96

Dilution Factor: 1.0

N pH:

Compound

Concentration Units:

(ug'L or ug/Kg) ug/L Q

108-952 Phenol

95-5O-1 1.2-Dichlorobenzene

95-48-7 2-Methvlphenol

106-44-5 4-Methvlphenol

78-59-1 Isophorone

12O-82-1 1.2.4-Tnchlorobenzene

91-2O-3 Naphthalene

91-57-6 2-Methylnaphthalene

86-73-7 Fluorene

117-81-7 bisi2-Ethylhexvl|phthalate

100

1OO

1OO

1OO

100

100

TOO

1OO

1OO

TOO

U

U

U

U

U

U

U

U

U

U

FORM I SV 3/90



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-3 0-2'

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group:

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/ml) G

LOW

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Lab Sample ID: GB30-2

Lab File ID: LUB030.D

Date Received: 12/17/96

Date Extracted: 12/17/96

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

-

FORM I SV 3/90



Lab Name: ERM FAST

Project No.

Matrix use

Sample wt vol:

Level «loi

'v Moisture:

Concentrated Extract Volume:

Infection Volume: 1 0

GPC Cleanup: IY N>

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.0O.01

water)

1:

medli

0

SOIL

10.0

LOV.

Site: GRINRS L^

• g mLl G

decanted IY 1

FREMONT. OH

GL-SS-GB-3 2-4'

Group:

Lab Sample ID: GB32-4

Lab File ID: LUBO31.D

Date Received: 1217/96

Date Extracted: 12/17/96

CAS No.

N

1000 luL'

(uLi

pH:

Date Analyzed: 1 2/1 7/96

Dilution Factor: 1.0

Compound

Concentration Units:

(ug 'L or ug/Kgl ug'Kg

1O8-95-2 Phenol

95-5O-1 1 .2-Dichlorobenzene

95-48-7 2-Methylphenoi

106-44-5 4-Methvlphenol

78-59-1 Isophorone

12O-82-1 1.2.4-Tnchloroben2ene

91-2O-3 Naphthalene

91-57-6 2-Methylnaphthalene

86-73-7 Fluorene

117-81-7 btsl2-Ethvlhexyliphthalate

1OOO

1000
10OO

1000

100O

10OO

10OO

1000

1000
1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM-FAST

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-3 4-6'

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT, OH Group:

10.0 (g/mL) G

Lab Sample ID: GB34-6

Lab File ID: LUB032.D

Date Received: 12/17/96

CAS No. Compound

Date Extracted: 12/17/96

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) tig/Kg Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

500
1000
1000
1000
1000
1000
1000
1000
1000
1000

J
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name ERM-FAST Conuact: LUBRIZOL

GL-SS-GB-3 6-8'

Project No : 09928.0O.01

Matrix: (soil water)

Sample wt vol:

Level »low med)

\ Moisture: 0

Concentrated Extract Volume

Infection Volume:

GPC Cleanup: IVN)

S.te: GRINDS LAG Location: FREMONT. OH Group:

SOIL

100 •g mL> G

Lab Sample ID: GB36-8

Lab File ID: LUB038.D

LO'.V

CAS No.

Date Received: 12/17/96

Date Extracted: 12/1 7/96

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Compound

Concentration Units:

(ug'L or ug'Kg) ug/Kg

108-95 2

95-5O-1

95-48-7

1 06-44-5

78-59-1

12O-82-1

91-2O-3

91-57-6

86-73-7

1 17-81-7

Phenol

1 .2-Dichloroberuene

2-Methylphenol

4-Methylphenol

Isophorone

1 .2,4-Tnchloroberuene

Naphthalene

2 -Methytnaphthalene

Fluorene

b<sf2-Ethylhexyl)phthalate

IE ^05

10OO

1000

10OO

1000

1OOO

1000

1000

10OO

520

U

U

U

U

U

U

U

U

J

FORM I SV



Lab Name: ERM-FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-3 8-10'

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

Lab Sample ID: GB38-10

10.0 (g/mL) G Lab File ID: LUB039.D

Date Received: 12/17/96

CAS No.

N

Compound

Date Extracted: 1 2/1 7/96

Date Analyzed: 12/18/96

Dilution Factor:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

1.0

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

2E+05
1000
1000
1000
1000
1000
1000
1000
1000
440

U

U

U

U

U

U
U

U
J

FORM I SV 3/90



Lab Name: ERM-FAST

IB
SEMIVOLATILE CHGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.0001

water)

1:

med)

0

SOIL

10.0

LOW

Site:

•g mLl

GRINRS U>

G

decantec iv 1

FREMONT. OH

GL-SS-GB-3 10-12'

Group:

Lab Sample ID: GB310-12

Sample wt vol:

Level: (lot

^ Moisture:

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: IY N)

Lab File ID: LUB040.D

Date Received: 1 2/1 7/96

Date Extracted: 12/1 7/96

CAS No

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Compound

Concentration Units:

lug L or ug'Kg) ug/Kg

108-95-2 Phenol

95-5O-1 1 .2-Dichlofoberuene

95-48-7 2-Methylpnenol

106-44-5 4-Methylphenol

78-59-1 Isophoronc

12O-82-1 1.2.4-Tnchlofoberuene

91-2O-3 Naphtnalene

91-57-6 2-Methylnaphthalene

86-73-7 Fluorene

1 1 7-81-7 bisl2-Ethvlhexv1)phthalate

160O

1OOO

1000

10OO

1000

1000

1000

1000

10OO

63O

U

U

U

U

U

U

U

U

J

FORM I SV 3/90



Lab Name: _ERM-FAST

Project No.: (

Matrix: (soil/w

Sample wt/vol:

Level: (lo\

% Moisture:

Concentrate

Injection Volume:

GPC Cleanup: (Y/

CAS No.

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01

water) WATER

I: 250.0

ftned)

100

Extract Volume:

ne: 1.0

(Y/N) N

Site: GRINRS LAG

(g/mL) ML

decanted: (Y/N):

1000 (uL)

(uL)

pH:

Location:

N

7

FREMONT, OH

GL-WS-GB3

Group:

Lab Sample ID: WSGB-3

Lab File ID: LUB037.D

Date Received: 12/1 7/96

Date Extracted: 12/17/96

Date Analyzed: 12/17/96

Dilution Factor: 1.0

Compound

Concentration Units:
(ug/L or ug/Kg) ug/L Q

108-95-2
95-50r1

95-48-7

1 06-44-5

78-59-1

120-82-1

91-20-3

91-57-6
86-73-7

117-81-7

Phenol
1 ,2-Dichlorobenzene

2-Methylphenol

4-Methylphenol

Isophorone

1 ,2,4-Trichlorobenzene

Naphthalene

2-Methylnaphthalene

Fluorene
bis(2-Ethylhexyl)phthalate

100
100

100

100

100

100

100
100
100

100

•u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGAMCS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL

GL-SS-GB-4 0-2'

Protect No : 09928.OO.01

Matrix (soil water* SOIL

Sample wt vol:

level How med> LOW

% Moisture: 0

Concentrated Extract Volume:

injection Volume: 1 0

GPC Cleanup: (Y N) N

Site: GRINRS LAG Location: FREMONT. OH Group:

TOO <g mL> G

Lab Sample ID: GB40-2

Lab File ID: LUB042.D

Date Received: 12/17/96

decanted: V Ni:

1000 (uLi

Date Extracted: 12/1 7/96

CAS No.

iuLi

Date Analyzed: 12/18/96

Dilution Factor:

pH:

Compound

Concentration Units:

(ugLorug/Kg) ug/Kg

1.0

108-95-2 Phenol

95-50-1 1.2 Dichlorobenzene
95-48-7 2-Methylphenol
1O6-44-5 4 MethylphenoJ
78-59-1 Isophofone
120-82-1 1.2.4-Tnchlorobenzene
91-2O-3 Naphthalene
91-57-6 2-Methylnaphthatene
86-73-7 Fluorene
1 1 7-81-7 b.s(2-Ethylhexy1lphthalate

1000
1OOO

10OO

1000
1000
10OO
1000
1000
10OO
580

U

U

U

U

U

U
U

U
U
J

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-4 2-4'

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT, OH Group:

10.0 (g/mL) G

Lab Sample ID: GB42-4

Lab File ID: LUB043.D

Date Received: 12/17/96

CAS No. Compound

Date Extracted: 1 2/1 7/96

Date Analyzed: 12/18/96

Dilution Factor:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

1.0

Q

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
540

U

U

U

U
U

U

U
U
U
J

FORM I SV 3/90



Lab Name: ERM FAST

IB
SEMIVOLATILE ORGAMCS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-4 4-6'

P»ojeci No O9928. OO.01 Site: GRINRS LAG Location: FREMONT. OH Group:

sod water)

Sample wt vol:

Level: tiow medi

\, Moisture: 0

SOIL

TO C ig mL> G

Lab Sample ID: GB44-6

Lab File ID: LUB044.D

LOV. Date Received: 1 2/1 7/96

Concentrated Extract Volume:

injection Volume: 1.0

GPC Cleanup: )Y N>

decanted.

1000 luLi

Nl: Date Extracted: 1 2/1 7/96

CAS No

(uL

Date Analyzed: 12/18/96

Dilution Factor: 1.0

N pH:

Compound

Concentration Units:

lug L or ug/Kgl ug/Kg

108-95-2 Phenol

95-50-1 1.2 Dtchioroberuene

95-48-7 2-Methylphenol

106-44-5 4-Methylpnenol

78-59-1 Isophorone

12O-82-1 1.2.4-Tnchlorobenzene

91-2O-3 NaphthaJene

91-57-6 2-Methylnaphthalene

86-73-7 Fluorene

117-81-7 bisl2-Ethvlhexy1)Dhthalate

1OOO

1000

1OOO

1000

1OOO
10OO

1000

1OOO

1000

1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-4 6-8'

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

10.0 (g/mL) G

Lab Sample ID: GB46-8

Lab File ID: LUB045.D

Date Received: 12/17/96

decanted: (Y/N):

1000 (uL)

Date Extracted: 1 2/1 7/96

CAS No.

(uL)

Date Analyzed: 12/18/96

Dilution Factor: 1.0

N

Compound

PH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1500
1000
1000
1000
1000
1000
1000
1000
1000

720

U

U

U

U

U

U

U

U

J

FORM I SV 3/90



IB
SEWIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL

GL-WS-GB-4

Protect No.: 09928.0O.Cn

Matrix: (soil'water) WATER

Sample wt voT

Level: How med)

\ Moisture: 100

Concentrated Extract Volume:

Injection Volume: 1 0

GPC Cleanup: (Y<N> N

Site: GRINRS LAG Location: FREMONT. OH Group:

Lab Sample ID: WSGB-4

100.0 ig mLi ML Lab File ID: LUB055.D

Date Received: 1 2/1 7/96

decanted: (Y Ml:

10OO <uL.

Date Extracted: 1 2/18/96

CAS No

luL)

Date Analyzed: 1 2/1 8/96

Dilution Factor: 1.0

pH:

Compound

Concentration Units:

(ug/L or ug Kg) ug/L

108-952 Phenol

95-5O-1 1.2-Dichlorobenzene

95-48 7 2 -Methylphenol

1O6-44-5 4-Methylphenol

78-59-1 Isophorone

12O-82-1 1.2.4-Trichlocobenzene

91-2O-3 Naphthalene

91-57-6 2 -Methylnaphthalene

8673-7 Fluorene

117-81-7 b»s(2-Ethyihexvnphthalate

1OO

100

10O

100

100

1OO

1OO

10O

100

1OO

U

U

U

U

U

U

U

U

U

U

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-5 0-2'

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT, OH Group:

10.0 (g/mL) G

Lab Sample ID: GB50-2

Lab File ID: LUB046.D

Date Received: 1 2/1 7/96

CAS No. Compound

Date Extracted: 12/18/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg Q

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000

1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRIZOL

GL-SS-GB-5 2-4'

Protect No.: 09928.O0.01

Matnx: (soil water) SOIL

Sample wt vol:

Level: ilow med) LOW

"•D Moisture: 0

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y'N> N

Site: GRINRS LAG Location: FREMONT. OH Group:

Lab Sample ID: GB52-4

TOO 19 mLt G

decanted <v Nl

10OO (uL>

CAS No.

luL)

Lab File ID: LUB047.D

Date Received: 12/17/96

Date Extracted: 12/18/96

Date Analy2ed: 12/18/96

Dilution Factor:

Compound

pH:

Concentration Units:

(ug/L or ug/Kg) ug/Kg

1.0

108-95-2 Phenol

95-5O-1 1 .2 Dichlorobenzene

95-48-7 2 Methylphenol

106-44-5 4 Methylphenol

78-59-1 Isophorone

12O-82-1 1.2.4 Tnchloroberuene

91-2O-3 Naphthalene

91-57-6 2-Methylnaphthalene

86-73-7 Fluorene

1 1 7-81-7 bisl2-Ethvlnexyl)phthalate

1OOO

1000

1OOO

1000

1OOO

10OO

1OOO

1000

1OOO

1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-5 4-6'

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group:

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

Lab Sample ID: GB54-6

Lab File ID: LUB048.D

LOW

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Received: 12/17/96

Date Extracted: 12/18/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract. LUBRIZOL

GL-SS-GB-5 6-8'

Protect No : 09928.OO.01

Matrix: 'soil water) SOI

Sample wt vol: 100

Level: «low med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1 0

GPC Cleanup: (Y N) N

Sue: GRINRS LAG Location: FREMONT. OH Group:

mLi G

Lab Sample ID: GB56-8

Lab File ID: LUB049.D

Date Received: 1 2/1 7/96

decanted: <v

1000 (uL'

CAS No.

luL;

Date Extracted: 12/18/96

Date Analyzed: 12/18/96

Dilution Factor:

pH:

Compound

Concentration Units:

(ug/L or ug Kg) ug/Kg

1.0

108-95-2 Phenol

95-50-1 1,2 Dichlorobenzene

95-48-7 2-Methylphenol

106-44-5 4-Methylphenol

78-59-1 Isophorone

12O-82-1 1.2.4-Tnchlorobenzene

91 2O-3 Naphthalene

91-57-6 2-MethylnaphthaJene

86-73-7 Fluorene

117-81-7 b.s(2-Ethylhexvl)phtnalate

1OOO

1000

10OO

1000
1000

10OO
1000

10OO

1000
10OO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-5 8-10'

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

W.O (g/mL) G

Lab Sample ID: GB58-10

Lab File ID: LUB050.D

Date Received: 12/17/96

CAS No.

N

Compound

Date Extracted: 1 2/1 8/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyi)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

lab Name:

Project No

ERM-FAST Contract: LUBRIZOL

GLWSGB5

09928.OO.01 Site: GRINRS LAG Location: FREMONT. OH Group:

Matrix, isoil water)

Sample wt vo):

Level" tlow med>

\ Moisture: '00

WATER Lab Sample ID: WSGB-5

7000 -g mL' ML Lab File ID: LUB056.D

Concentrated Extract Volume:

injection Volume:

GPC Cleanup: (Y N)

decanted: <v N'

1000 (uL>

CAS No.

1O8-95 2
95-50-1
95-48-7
106-44-5
78 59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

1.0

PH:

Compound
Concentration Units:

(ug'L or ug/Kg) ug/L

Phenoi
1.2-Dichlorobenzene
2-Methylphenol
4-Metfiylphenol
Isophorooe
1,2.4-Tnchlofobenzene
Napmnaiene
2 - Methylnaphthalene
Fluorene

bts(2-Ettrylhexyt)phthalate

10O
100
TOO
100
100
1OO
100
10O
100
10O

U
U

U
U
U
U
U
U
U

Date Received: 12/17/96

Date Extracted: 12/18/96

Date Analyzed: 1 2/1 8/96

Dilution Factor: 1.0

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-6 0-2'

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

10.0 (g/mL) G

Lab Sample ID: GB60-2

Lab File ID: LUB057.D

Date Received: 12/17/96

decanted: (Y/N):

1000 (uU

Date Extracted: 12/18/96

CAS No.

(uL)

Date Analyzed: 12/18/96

Dilution Factor: 1.0

N

Compound

pH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg Q

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-PAST

Protect No.: O9928.OO.01

Coniract LUBRI2OL
GL-SS-GB-6 2-41

Sue: GRINRS .AG Location: FREMONT. OH Group:

Matrix: (soil water)

Sample wl vol:

Level: (low medt

\ Moisture: 0

SOIL

T Q . O ig mL) G

LOW

Concentrated EJCtract Volume

Injection Volume:

GPC Cleanup. (Y'N)

CAS No.

Lab Sample ID: GB62-4

Lab File ID. LUB058.D

Date Received: 12/17/96

Date Extracted: 1 2/1 8/96

Date Analyzed: 12/18/96

Dilution Factor: 1.0

Compound
Concentration Units:

lug/L or ug/Kg) ug/Kg

108-95-2
95 5O-1
95-48-7
106-44-5
78-59-1
1 20-82- 1
91 2O-3
91 57-6
86-73-7
117-81-7

Phenol
1 .2-DichJorobenzene
2-Methvlphenol
4-Methylphenol
Isophorone
1 ,2,4-Tncnloroben2ene
Naphthalene
2 -Methylnaphthatene
Fluorene
bis(2-Ethvtnexvllphthalate

1000

1OOO

1OOO

1OOO

10OO

1OOO

10OO

1000

1OOO
10OO

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-6 4-6'

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group:

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mLI G

Lab Sample ID: GB64-6

Lab File ID: LUB059.D

LOW Date Received: 1 2/17/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Extracted: 1 2/1 8/96

Date Analyzed: 12/18/96

Dilution Factor:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

1.0

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST

Project No.:

Matrix: (so

Sample wt.vol:

Level: «lo

\ Moisture

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (YTY)

Contract: LUBRIZOL

09928.0O.01

water)

I:

med)

0

SOIL

10.0

LOW

Site: GRINRS Ifi

lg mL) G

decanted: <v 1

FREMONT. OH

GL-SS-GB-6 6-8'

Group:

Lab Sample ID: GB66-8

Lab File ID: LUB060.D

Date Received: 12/17/96

Date Extracted: 12/18/96

CAS No

N

1000 luL'

luL)

PH:

Date Analyzed: 12/18/96

Dilution Factor:

Compound

Concentration Units:

(ug'L or ug'Kg) tig/Kg

1.O

108 95 2

95-5O-1

95-48-7

106-44-5

78-59-1

12O-82-1

91-20-3

91-57-6

86-73 7

117-81-7

Pheno)

1 .2-Oichloroben2ene

2-Methylphenol

4 -Methyl phenol

Isophorooe

1 .2,4-Tnchlorobenzene

Naphthalene

2 -Metnylnaphthalene

Fluorene

bul2-Ethylnexyt)pnthalate

10OO

1OOO

1000

1000

1000

1000

10OO

1000

10OO

10OO

u
u
u
u
u
u
u
u
u
u

FORM I SV



Lab Name: ERM-FAST

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-6 8-101

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT, OH Group:

10.0 (g/mL) G

Lab Sample ID: GB68-10

Lab File ID: LUB071.D

decanted: (Y/N):

1000 (uU

Date Received: 12/17/96

Date Extracted: 12/18/96

CAS No.

(uU

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Compound

PH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

770

1000
1000
1000
1000
1000
1000
1000
1000
810

J

U

U

U

U

U

U
U
U
JB

FORM I SV 3/90



IB
SEMIVOLATILE ORGAWCS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL

GLWSGB6

Project No.: 09928.OO.01

Matrix i soil water) WATER

Sample wt vol:

Level: (low-med)

% Moisture: 100

Concentrated Extract Volume

Injection Volume:

GPC Cleanup: IY/N)

Site GRINRS LAG Location: FREMONT. OH Group:

1QO.O tgmLi ML

CAS No.

Lab Sample ID: WSGB6

Lab File ID: LUB064.P

Date Received: 12/17/96

Date Extracted: 12/18/96

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Compound

Concentration Units:

(ug/L or ug/Xg) ug/L Q

108-95-2

95-50 1

95-48-7

106-44-5

78 59-1

120-82 1

91-2O-3

91-57-6

86-73 7

117-81-7

Pheno!

1 ,2-DiChlorobenzene

2-Methylphenol

4-Methvlphenol

Isophorone

1 .2,4-Tnchlorobenzene

Naphthalene

2 - Methylnaphthaiene

Fluor ene

bisl2-Ethylhexy1lpnthalate

1OO

100

10O

100

1OO

100

1OO

100

1OO

100

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-7 0-21

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group:

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

Lab Sample ID: GB70-2

Lab File ID: LUB066.D

LOW Date Received: 1 2/18/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

decanted: (Y/N):

1000 (uL)

Date Extracted: 1 2/1 8/96

CAS No.

(uL)

Date Analyzed: 12/19/96

Dilution Factor: 1.0

N

Compound

pH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
640

U

U

U

U
U

U

U

U
U

JB

FORM I SV 3/90



IB
SEMIVOLATILE CRGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRIZOL

GL-SS-GB-7 2-41

Project No : 099280001

Matrix: ((soil, water)

Sample wt vol:

Level: mow med)

\ Moisture: 0

Concentrated Extract Volume

Infection Volume:

GPC Cleanup: (Y N)

Site: GRINRS LAG Location: FREMONT. OH Group:

SOIL

10.0 ig mL> G

Lab Sample ID: GB72-4

Lab File ID: LUB067.D

LOW Date Received: 12/18/96

CAS No.

Date Extracted: 1 2/1 8/96

Date Analyzed: 1219/96

Dilution Factor: 1.0

Compound

Concentration Units:

(ug'L or ug/Kg) ug/Kg

108-95-2 Phenol

95-5O-1 1 ,2-Dichlorobenzene

95-48-7 2-Methylphenol

106-44-5 4-Methylphenol

78-59-1 Isophorone

12O-82-1 1.2.4-Tnchlorobenzene

91-2O-3 Naphthalene

91-57-6 2-Methylnaphthalene

86-73-7 Fluorene

1 1 7-81-7 bts(2-Ethvlhexyl)pnthalate

1000

10OO

1000

1OOO

1000

1OOO
10OO

1000

1OOO
1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM-FAST

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-7 4-61

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

10.0 (g/mL) G

Lab Sample ID: GB74-6

Lab File ID: LUB068.D

Date Received: 12/18/96

decanted: (Y/N):

1000 (uL)

Date Extracted: 12/18/96

CAS No.

(uL)

Date Analyzed: 12/19/96

Dilution Factor: 1.0

N

Compound

PH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
440

U
U

U

'U

U

U
U

U
U

JB

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERMFAST Contract: LUBRIZOL

GL SS-GB 7 6-8'

Project No.: O9928.OO.01

Matnx: (soil water) SOIL

Sample wt vol:

Level: dlow med> LOW

•V Moisture: 0

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT. OH Group:

Lab Sample ID: GB76-8

100 ig mL> G Lab File ID: LUB069.D

Date Received: 12/18/96

decantec: (Y

100O luLI

Date Extracted: 12/18/96

CAS No.

iuL)

Date Analyzed: 12/19/96

Dilution Factor:

pH:

Compound

Concentration Units:

(ug'L or ug/Kg) ug/Kg

1.0

Q

108-95-2 Phenol

95-5O-1 1.2-Oichlorobenzene

95-48-7 2-Methylphenol

106-44- 5 4-Methylphenol

78-59-1 Isophorone

120-82-1 1.2.4-Tnchlorobenzene

91-2O-3 Naphthalene

91-57-6 2-Methylnaphthalene

86-73-7 Fluorene
1 1 7-81-7 r>s(2 EthylhexyDphthalate

1000

1OOO

1000

1000

1000

10OO

1OOO

1OOO

1000

1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-7 8-10'

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

Lab Sample ID: GB78-10

10.0 (g/mL) G Lab File ID: LUB072.D

Date Received: 12/18/96

decanted: (Y/N):

1000 (uL)

Date Extracted: 12/18/96

CAS No.

(uLI

Date Analyzed: 12/19/96

Dilution Factor:

N

Compound

pH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

1.O

Q

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name

Project No

Matrix iso

Sample wt vot:

Level «lo

\ Moisture

Injection Volume

CAS No

ERM-FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928 00.01 Site GRINRS uAG Location:

water) SOIL

*: 1C.C ,g mL' G

med) LOW

0

Extract Volume:

me- 10

IY N) N

decanted: iV N): N

1000 (uLi

'uL>

pH: 7

FREMONT. OH

GL-SS-GB-7 10-12'

Group:

Lab Sample ID: GB71O-12

Lab File ID: LUBO73.D

Date Received: 12/18/96

Date Extracted: 12/18/96

Date Analyzed: 12/19/96

Dilution Factor:

Compound

Concentration Units:

lug L or ug Kg) ug/Kg

1.0

108-95-2 Phenol

95-5O-1 1 ,2-Dichlorobenzene

95-48-7 2-Methylphenol

106-44-5 4-Methylphenol

78-59-1 Isophorone

120-82-1 1,2.4-TncNorobenzene

91-20-3 Naphthalene

91-57-6 2-Methylnaphthalene

86-73-7 Flixxene

117-81-7 btsl2-Ethylhexy1)phthalate

10OO
1000

10OO

1000

100O

1000

10OO

1000

10OO
80O

u
u
u
u
u
u
u
u
u
JB

FORM I SV



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-WS-GB-7

Project No.: 09928.00.01

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med)

% Moisture: 100

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

100.0 (g/mL) ML

Lab Sample ID: WSGB7

Lab File ID: LUB065.D

Date Received: 1 2/1 7/96

CAS No.

N

Compound

Date Extracted: 1 2/1 8/96

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/L Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

100
100

100

100

100

100

100

100

100
100

U
U
U

U

U

U

U

U

U
U

FORM I SV 3/90



Lab Name ERM FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract LUBRIZOL

SAMPLE NO.

Sample wt vol:

level 'to\

**-. Moisture.

injection Volume:

CAS No

09928 OO.O1 Site: GRINRS LAG Location

water) SOIL

t 10.0 •g mL* G

medl -OW

0

Extract Volume:

me: 1 .0

(YN) N

decanted: <v Nl- N

100O luL<

•uL.

pH: 7

FREMONT. OH

GL-SS-GB-8 0-2'

Group:

Lab Sample ID: GB80-2

Lab File ID: LUB075.D

Date Received: 12/18/96

Date Extracted: 12/18/96

Date Analyzed: 12/19/96

Dilution Factor:

Compound

Concentration Units:

(ug.'L or ug Kg) ug/Kg

1.0

108-95-2 Phenol

95-5O-1 1 ,2-Dichloroben7ene

95-48-7 2-Methvlphenol

106-44-5 4-Methylphenol

78-59-1 Isopnorone

120-82-1 1.2,4 Tnchlofoberuene

91-2O-3 Naphthalene

91-57-6 2-Methylnaphthalene

86-73-7 Fluofene

117-81-7 bis(2-Ethvlhexvliphthalate

10OO

1000

10OO

1000

10OO

10OO

1000

1000

10OO
10OO

u
u
u
u
u
u
u
u
u
u

FORM I SV



Lab Name:

Sample wt/vol:

Level: (lov\

% Moisture:

Injection Volume:

IB
SEMIVOLATILE ORGAN1CS ANALYSIS

ERM-FAST Contract:

09928.00.01

water) SOIL

I: 10.0

/med) LOW

0

Extract Volume:

me: 1.0

(Y/N) N

5 No. Compound

Site: GRINRS LAG Location:

(g/mL) G

decanted: (Y/N): N

1000 (uL)

(uL)

PH: 7

DATA SHEET

LUBRIZOL

FREMONT, OH

Lab Sample ID:

Lab File ID:

Date Received:

Date Extracted:

Date Analyzed:

Dilution Factor:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

SAMPLE NO.

GL-SS-GB-8 2-4'

Group:

GB82-4

LUB076.D

12/18/96

12/18/96

12/19/96

1.0

*

Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



iaO

Pfojeci No.

ERM FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-8 4-6'

09928 00.01 Site: GRINRS LAG Location: FREMONT. OH Group:

Matrix soil water)

Sample wt vol:

Level: *low med)

\ Moisture: 0

SOIL Lab Sample ID: GB84-6

1C 0 Lab File ID: LUB077.D

LOW Date Received: 12/18/96

Concentrated Extract Volume:

Injection Volume:

GPC Cleanup: <Y N)

decanted: >Y N):

1000 iuL

CAS No.

1 0 tuL'

Date Extracted: 12/18/96

Date Analyzed: 12/19/96

Dilution Factor:

pH:

Compound

Concentration Units:

lug L or ug Kg! ug/Kg

1.0

108-95-2 Phenol

95-50-1 1 .2 Dichioroberuene

95-48-7 2-Methylphenol

106-44-5 4-Methylphenol

78-59-1 Isophorooe

120-82-1 1.2.4-Tnchlorobenzene

91-20-3 Naphthalene

91-57-6 2-Methytnapnthalene

8673-7 Fluorene

1 1 781-7 bisl2-Ethvlhexyl)phthalate

10OO

1000

1000

1000

10OO

1000

1OOO

1000

1OOO
580

U

U

U

U

U

U

U

U

U
JB

FORM I SV



Lab Name: ERM-FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-8 6-8'

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT, OH Group:

Lab Sample ID: GB86-8

10.0 (g/mL) G Lab File ID: LUB078.D

CAS No. Compound

Date Received: 12/18/96

Date Extracted: 12/1 8/96

Date Analyzed: 12/19/96

Dilution Factor:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

1.0

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
580

U
U

U

U

U
U

U

U

U
JB

FORM I SV 3/90



Lab Name ERM FAST

IB
SEMIVOLATILE DRGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Sample wi vol

Level: do

% Moisture

Concentrate

Injection Volume:

GPC Cleanup: (Y

CAS No.

09928.00.01 Site GRINRS LAG Location:

water) SOIL

1: 1C.O •g mLi G

med> LOW

0

Extract Volume:

me: 1 0

(Y N) N

decanted: iv NV N

100O (uL)

iuL>

pH: 7

FREMONT. OH

GL-SS-GB-8 8-10'

Group:

Lab Sample ID: GB88-10

Lab File ID: LUB079.D

Date Received: 12/18/96

Date Extracted: 1 2/18/96

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Compound

Concentration Units:

or ug Kg) ug/Kg

108-95-2 Phenol

95-50-1 1 .2 D.chlofobenzene

95-48-7 2 Methylphenol

1O6-44-5 4-Methylpnenol

78-59-1 Isophofone

120-82-1 1.2.4-TncNorobenzene

91-2O-3 Napnthalene

91-57-6 2 -Metnylnaphthalene

86-73-7 Fluorene

117-81-7 b.s(2-Ethylhexvl)phthalate

10OO

1000

1000
1000

10OO

1000
10OO

1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV



Lab Name:

Project No.:

ERM-FAST

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

Sample wt/vol:

Level: (lo\

% Moisture:

Concentrate'

Injection Volume:

GPC Cleanup: (Y/

CAS No.

09928.00.01

water) SOIL

I: 10.0

/med) LOW

0

Extract Volume:

me: 1.0

(Y/N) N

Site: GRINRS LAG

(g/mL) G

decanted: (Y/N):

1000 (uL)

(uL)

PH:

Location:

N

7

FREMONT, OH

GL-SS-GB-8 10-12'

Group:

Lab Sample ID: GB810-12

Lab File ID: LUB080.D

Date Received: 12/18/96

Date Extracted: 12/18/96

Date Analyzed: 12/19/96

Dilution Factor: 1.0

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg
108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000

70000

u
u
u
u
u
u
u
u
u
B

FORM I SV 3/90



IB SAMPLE NO.

Lab Narrx

Project N

Matrix: (

Sample w

Level:

at Moistu

Coocentr

Infection

GPCCtea

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

•: ERM-FAST Contract: LUBRI2OL

o-: 09928.0O.01 Site: GRINRS LAG Location: FREMONT. OH

soil water) SOIL

rt vol: 10.0 tgpmL> G

(low med) LOW

re: 0 decanted: (YMI:

ited Ejctract Volume: 1 OOO luL<

Volume: 1 .0 luLl

rtup: (VN) N pH:

Lab Sample ID:

Lab File ID:

Date Received:

N Date Extracted:

Date Analyzed:

Dilution Factor:

7

Concentration Units:

CAS No. Compound (ug'L or ug/Xg) ug/Kg

108-95-2 Phenol

95-50-1 1.2-Dichlorobenzene
95-48-7 2-Methylphenol
106-44-5 4-Methvlphenol
78-59-1 Isophorone
12O-82-1 1.2.4-Tnchlofoben2ene
91-20-3 Naphthalene
91-57-6 2-Methvtnaphthaiene
86-73-7 Fluorene
117-81-7 bis{2-Ethvlhexy1)pntnalate

1000
1000
1000
1000
1000
1000
1000
1000
10OO
1OOO

GL-SS-GB-8 10-12'DUP

Group:

GB-86

LUB1O4.D

12/18/96

1 2/20/96

1 2/26/96

1.0

Q

U

U

U

U

U

U

U

U

U

U

GL-SS

^

>M

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-WS-GB-8

Project No.: 09928.00.01

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med)

% Moisture: 100

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

100.0 (g/mL) ML

Lab Sample ID: WSGB-8

Lab File ID: LUB085.D

Date Received: 12/1 8/96

CAS No.

N

Compound

Date Extracted: 12/19/96

Date Analyzed: 12/20/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/L

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

100
100

100
100

100

100

100
100

100

100

U
U

U

U

U

U

U
U

U

U

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRIZOL
GL-SS-GB-9 0-2'

Project No.: 09928.0O.01 Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Matrix: (soil''water)

Sample wt vol:

Level: How med)

% Moisture: 0

SOIL

TQ.O (g'mLl G

LOW

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (VN)

decanted: (Y Nl:

10OO (uLI

Lab Sample ID: GB-9 1

Lab File ID: LUB099.D

Date Received: 12/18/96

Date Extracted: 12/20/96

CAS No.

(uL)

Date Analyzed: 1 2/26/96

Dilution Factor: 1.0

N PH:

Compound
Concentration Units:

(ug'L or ug/Kg) ug/Kg Q

1O8-95-2 Pheno*
95-5O-1 1,2 Dichloroberuene
95-48-7 2 -Methylpnenol
106-44-5 4 Methylphenol
78-59-1 Isophofone
120-82-1 1.2.4-Trichkxobenzene
91-2O-3 Naphthalene
91-57-6 2-Methylnaphthaiene
86-73-7 Fluorene
1 1 7-81-7 btt(2-Ethylhexyl)phthaJate

1000

10OO

1000

1000

10OO

1000

1000

100O

1000

1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-9 2-4'

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group: GL-,SS

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G_

Lab Sample ID: GB-9 2

Lab File ID: LUB100.D

LOW Date Received: 1 2/1 8/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

decanted: (Y/N):

1000 (uL)

N Date Extracted: 1 2/20/96

CAS No.

(uL)

Date Analyzed: 12/26/96

Dilution Factor: 1.0

N PH:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name:

Project No.:

Matrix: (so

Sample wt vot:

Level do

% Moisture

infection Volume:

CAS No.

ERM-FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928. OO.01 Site: GRINRS LAG Location:

water) SOIL

1: 10.0 (g mL) G

med) LOW

0

Extract Volume:

me: 1.0

(Y/N) N

decanted: (V N|: N

10OO <uL>

iuL)

pH: 7

FREMONT. OH

GL SS-GB 9 4-61

Group: GL-SS

Lab Sample ID: GB-9 3

Lab File ID: LUB101.D

Date Received: 12/18/96

Date Extracted: 12/20/96

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Compound
Concentration Units:

(ug/L or ug/Xg) ug/Kg

108-95-2 Phenol
95-5O-1 1.2-Dichloroberaene
95-48-7 2-MethylphenoJ
106-44-5 4-Methylphenol
78-59-1 Isophorone
12O-82-1 1.2.4-Tnchlorobenzene
91-20-3 Naphthalene
91-57-6 2-Methylnaphthalene
86-73-7 Fluorene
117-81-7 bts(2-Ethvthexvl)phthalate

10OO

1000

1OOO

1000
10OO
10OO
10OO
10OO

10OO
1000

u
i U

u
u
u
u
u
u
u
u

FORM I SV



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-9 6-8'

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-9 4

Lab File ID: LUB102.D

Date Received: 12/1 8/96

CAS No.

N

Compound

Date Extracted: 1 2/20/96

Date Analyzed: 1 2/26/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg Q

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
1 20-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1900
1000
1000
1000
1000
1000
1000
1000
1000
3600

U

U

U
U

U

U

U

U

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRIZOL
GL-SS-GB-9 8-101

LOW

Protect No.: 09928.00.01

Matnx: (soil-water) SOIL

Sample wfvol:

Level: (low med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup. (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 Ig mLt G

Lab Sample ID: GB-9 5

Lab File ID: LUB103.D

CAS No.

N

Compound

Date Received: 12/18/96

Date Extracted: 12/20/96

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2 Phenol

95-5O-1 1.2-Dichlorobenzene
95-48-7 2-Methvlpoenol

1O6-44-5 4-Methvlphenol

78-59-1 Isopnorone

120-82-1 1.2.4-Tnchkxobenzene

91-2O-3 Naphthalene

9 1 -57-6 2-Methylnaphthaiene
86-73-7 Fluorene
117-81-7 bis(2-Etny1hexyi)phtnalate

1OOO

1000

1000

1000

1000

1000

1000

1000

1000
1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-WS-GB-9

Project No.: 09928.00.01

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med)

% Moisture: 100

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group:

100.0 (g/mL) ML

Lab Sample ID: WSGB-9

Lab File ID: LUB086.D

Date Received: 12/18/96

decanted: (Y/N):

1000 (uL)

Date Extracted: 1 2/1 9/96

CAS No.

(uL)

Date Analyzed: 12/20/96

Dilution Factor: 1.0

N PH:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/L

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

100
100
100
100
100
100
100
100
100
100

U
u
U
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name:

Protect No.

ERM-FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GLSS-GB 1002

09928.00.01 Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Matrix: isori water)

Sample wtvol:

Level: (low med)

S Moisture- 0

SOIL

10.0 (g mL) G

LOW

Concentrated Extract Volume:

Iniection Volume: 1.0

GPC Cleanup: fY/N)

CAS No.

N

Compound

Lab Sample ID: GB-10 1

Lab File ID: LUB105.D

Date Received: 12/18/96

Date Extracted: 12/20/96

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Concentration Units:

(ug'L or ugKg) ug/Kg

108-95-2 Phenol

95-5O-1 1 ,2-Dichlorobenzene

95-48-7 2-Methylpnenol

1 06-44- 5 4 -Methylpnenol

78-59-1 Isopnorone

120-82-1 1.2.4-Trichlorobenzene
91-2O-3 Naphthalene

91-57-6 2-Methylnaphthalene

86-73-7 Fluorene
117-81-7 bis (2 -EtnvthexyDphthalate

10OO

1OOO

1000

1OOO

10OO

10OO
10OO

TOGO

10OO
1OOO

U

U

U

U

U
U

U

U

U
U

FORM I SV



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRI2OL
GL-SS-GB-10 2-4'

Project No.: 09928.00.01

Matrix: (soil/water) SOIL^

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-10 2

Lab File ID: LUB106.D

Date Received: 12/18/96

decanted: (Y/N):

1000 (uL)

Date Extracted: 12/20/96

CAS No.

(uL)

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Compound

PH:

Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2

95-50-1
95-48-7

106-44-5

78-59-1

120-82-1
91-20-3

91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRI2OL

GL-SS-GB-10 2-4'DUP

Protect No.: 09928.00.01

Matnx: 'soil water) SOIL

Sample wt vol:

Level: flow'med) LOW

*-.. Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Lab Sample ID: GB-102D

10.0 (g mL) G Lab File ID: LUB110.D

decanted: <Y Nl:

1000 (uL)

Date Received: 12/18/96

Date Extracted: 12/20/96

CAS No.

(uL)

Date Analyzed: 12/26/96

Dilution Factor: 1.0

PH:

Compound
Concentration Units:

(ug/L or ugKg) ug/Kg

108-95-2 Phenol
95-5O-1 1.2-Dichioroben2ene
95-48-7 2-Methvlphenol
106-44-5 4-Methylphenol
78-59-1 Isophorone
12O-82-1 1 .2.4-Trichloroberuene
91-20-3 Naphthalene
91-57-6 2-Methylnaphthalene
86-73-7 Fluorene
117-81-7 bisl2-EthYlhexvl)phthalate

1000
1000
1000
10OO
10OO
10OO
10OO
10OO
100O
1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-104-61

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-10 3

Lab File ID: LUB107.D

CAS No.

N

Compound

Date Received: 12/18/96

Date Extracted: 12/20/96

Date Analyzed: 1 2/26/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRIZOL

GLSS-GB-10 6-81

Proiect No.: 09928.00.01

Matrix: isotl'water)

Sample wl.Vol:

Level: tlow'med)

% Moisture: 0

Concentrated Extract Volume

Infection Volume:

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

SOIL Lab Sample ID: GB-1O4

10.0 ig mLI G Lab File ID: LUB108.D

LOW

CAS No.

Date Received: 12/18/96

Date Extracted: 12/20/96

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Compound

Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95 2

95-50-1
95-48-7

1O6-44-5
78-59-1

120-82-1

91-20-3

91-57-6
86-73-7
1 17-81-7

Phenol

1 .2-Dichlorobenzene
2-Methylphenol

4-Methylphenol
Isophorone

1 .2,4-Trichlorobenzene
Naphthalene
2 Methyl naphthalene

Fluorene
bis(2-Ethy(hexYOphthalate

1000
100O

1000

10OO

1000

1000

10OO

100O

1000
10OO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-10 8-10'

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

Lab Sample ID: GB-10 5

Lab File ID: LUB109.D

LOW Date Received: 12/1 8/96

N

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Extracted: 12/20/96

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL

GL-WS-GB-10

Proiect No.: 09928.00.01

Matrix: (soil water) _WATER

Sample wtvol:

Level: (lowjmed)

% Moisture: 10O

Concentrated Extract Volume

Infection Volume:

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT. OH Group:

Lab Sample ID: WSGB-10

10O.O tg mLI ML Lab File ID: LUB087.D

Date Received: 1 2/18/96

CAS No.

Date Extracted: 12/19/96

Date Analyzed: 1 2/20/96

Dilution Factor:

Compound
Concentration Units:

(ugfl. of ug/Kg) ugA

1.0

10895-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 .2-DichJoroberuene
2 -Methyl phenol
4-Methylphenol
Isophorone
1 ,2.4-Tnchlorobenzene
Naphthalene
2-MethvlnaprTthalene
Ffuorene
bis (2 - E thythexvl )phthalate

100

100

100

100

1OO

1OO

100

100

100

1OO

U

u
U
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM-FAST

Project No.: (

Matrix: (soil/w

Sample wt/vol:

Level: (lo\

% Moisture:

Concentratei

Injection Volume:

GPC Cleanup: (Y/

CAS No.

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINRS LAG Location:

water) SOIL

1: 1 0.0 (g/mL) G

/med) LOW

0

Extract Volume:

me: 1 .0

(Y/N) N

decanted: (Y/N): N

1000 <uL)

(uL)

pH: 7

FREMONT, OH

GL-SS-GB-11 0-2'

Group: GL-SS

Lab Sample ID: GB-11 1

Lab File ID: LUB111 .D

Date Received: 1 2/18/96

Date Extracted: 1 2/20/96

Date Analyzed: 1 2/26/96

Dilution Factor: 1.0

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name:

Project No.:

ERMFAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-11 2-4'

09928.O0.01 Site: GRINDS LAG Location: FREMONT. OH Group: GL-SS

Matrix: Isoit'water)

Sample wtvol:

Level: (low'med)

% Moisture: 0

SOIL

100 Ig mL) G

LOW

Concentrated Extract Volume:

Infection Volume:

GPC Cleanup: (Y/N)

decanted: (YN):

100O (uLI

N

Lab Sampte ID: GB-11 2

Lab File ID: LUB112.D

Date Received: 12/18/96

Date Extracted: 12/20/96

CAS No.

1.0 (uL)

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Compound

PH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-46-7
1O6-44-5
78-59-1
12O-82-1
91-2O-3
91-57-6
86-73-7
117-81-7

Phenol
1 .2-Dichloroben2ene
2-Methvtpnenol
4-Metnyiphenol
Isophorone
1 .2,4-Tnchtorobenzene
Naphthalene
2-Methvinaphthalene
Ruorene
bis ( 2 - Ethvlhexyl tphthalate

1000 U
1OOO U
1000 U
10OO U
1000 U
1000 U
10OO U
1OOO U
1000 U
1OOO U

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-11 4-61

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

Lab Sample ID: GB-11 3

Lab File ID: LUB113.D

LOW Date Received: 12/1 8/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Extracted: 12/20/96

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) tig/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL

GL-SS-GB-11 6-81

Project No.: 09928.00.01

Matnx: (soil'water) SOIL

Sample wt.vd:

(low med)

0

Site: GRIKRS LAG Location: FREMONT. OH Group: GL-SS

10.0 ig mL> G

Lab Sample ID: GB-11 4

Lab File ID: LUB114.D

Level

% Moisture

LOW Date Received: 12/18/96

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y N)

CAS No.

N

Compound

Date Extracted: 12/20/96

Date Analyzed: 1 2/26/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 .2-Dichlorobenzene
2-Methvlphenol
4-Methytphenol
Isophorone
1 .2.4-Trichlorobenzene
Naphthalene
2 -MethylnaprrthaJene
Fluor ene
bts(2-Ethythexyl)phthalate

1000
1000
10OO
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-11 8-101

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-11 6

Lab File ID: LUB117.D

Date Received: 12/18/96

decanted: (Y/N):

1000 (uL)

Date Extracted: 12/20/96

CAS No.

(uL)

Date Analyzed: 12/27/96

Dilution Factor: 1.0

N

Compound

pH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

,

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM FAST

PfOject No.:

Matnx: tscxl w

Sample wt vol

Level: ilo

"« Moisture

Concentrate

Injection Volume

GPC Cleanup: (Y

CAS No.

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01 Site: GRINRS LAG Location:

water) WATER

i: 10O.O ig mLI ML

med)

10O

Extract Volume:

me: 1.0

(Y/N) N

decanted: (Y N): N

1000 (uL>

luL)

pH: 7

FREMONT. OH

GL WS-GB-11

Group:

Lab Sample ID: WSGB-11

Lab File ID: LUB088.D

Date Received: 12/1 9/96

Date Extracted: 1 2/19/96

Date Analyzed: 12/2O/96

Dilution Factor: 1.0

Compound
Concentration Units:

(ug/L or ug Kg) ug/L

108-95-2 Phenol
95-50-1 1 .2-Dichloroberuene
95-48-7 2-Methvtpneool
106-44-5 4-Methylphenol
78-59-1 Isopnorone
12O-82-1 1.2.4-TncMofoben2ene
91-20-3 Naphthalene
91-57-6 2-Methylnaphthalene
86-73-7 Fluorene
117-81-7 DU(2-Ethv1hexvl)phtnalate

100

100

100

100

100

100

100

10O

10O

1OO

U

U

U

U

U

U

U

U

U

U

FORM I SV



IB
SEMIVOLATILE ORGANiCS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-120-2'

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOJL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-12 1

Lab File ID: LUB118.D

Date Received: 12/18/96

CAS No.

N

Compound

Date Extracted: 1 2/20/96

Date Analyzed: 1 2/27/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-2O-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Proiect No.

ERM-FAST Contract: LUBRIZOL

GL-SS-GB-12 2-4'

09928-00.01 Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Matrix: (soil/water)

Sample wt-vol:

Level: flowmed)

% Moisture: 0

SOIL

10.0 (g mLI G

LOW

Lab Sample ID: GB-12 2

Lab File ID: LUB119.D

Date Received: 12/18/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: fV"N)

CAS No.

N

Compound

Date Extracted: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2

95-5O-1
95-48-7

1O6-44-5
78-59-1

12O-82-1

91-20-3

91-57-6
86-73-7
117-81-7

Phenol

1 ,2-Dichloroben2ene
2-MethylphenoJ

4-Methylphenol

IsopNxone

1 .2.4-Trichlorobenzene
Naphthalene

2 -Methylnaphthatene

FHiorene
bis(2-Ethy1hexy1)phthalate

1000
1000

1000
1000

1OOO

1000

10OO

1OOO

1000
10OO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-12 4-6'

09928.00.01 Site: GRINRS LAG Location:

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

LOW

FREMONT, OH Group: GL-SS

Lab Sample ID: GB-T 23

Lab File ID: LUB120.D

Date Received: 12/18/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Extracted: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRIZOL
GL-SS-GB-126-8'

Project No.: 09928.OO.01

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

°o Moisture: 0

Concentrated Extract Volume

Infection Volume:

GPC Cleanup. (Y/N)

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

SOIL

10.0 Ig mL) G

LOW

Lab Sample ID: GB-124

Lab File ID: LUB121.D

Date Received: 12/18/96

CAS No.

Date Extracted: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor:

Compound
Concentration Units:

(ug/L or ugrtCg) ug/Kg

1.0

108-95-2 Phenol
95-50-1 1.2-Dichlorobenzene
95-48-7 2-Methvlphenol
106-44-5 4-Methylphenol
78-59-1 Isophorone
12O-82-1 1.2.4 Trichloroberuene
91-20-3 Naphthalene
91-57-6 2-Methvlnaphthalene
86-73-7 Fluorene
117-81-7 bisl2-Ethv»«xvl)phthalate

10OO

10OO

10OO

10OO

10OO

1OOO

10OO

10OO

10OO

1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-1 2 8-10'

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-12 5

Lab File ID: LUB122.D

decanted: (Y/N):

1000 (uL)

Date Received: 12/18/96

Date Extracted: 12/20/96

CAS No.

(uL)

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Compound

pH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRIZOL

GL-WS-GB-12

Proiect No.: 09928.00.01

Matrix: ls«l water) WATER

Sample wt vol:

Level; (low med)

% Moisture: TOO

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT. OH Group:

100.0 ig mLI ML

Lab Sample ID: WSGB-12

Lab File ID: LUB090.D

Date Received: 1 2/1 9/96

decanted: (Y Ml:

10OO (uL)

Date Extracted: 1 2/1 9/96

CAS No.

10895-2
95-50-1
95-48-7

1O6-44-5

78 59-1

12O-82-1

91 2O-3

91-57-6
86-73-7
117-81-7

luL)

Date Analyzed: 12/2O/96

Dilution Factor: 1.0

N PH:

Compound

Concentration Units:

(ug/L or ug/Kg) ug/L

Phenol

1.2-Dichlorobenzene
2-Methylphenol
4-Methylpnenol

Isophorone

1,2.4-Thchlorobenzene

Naphthalene

2 -Methylnaphthatene

Fluorene
bisl2-EthYtnexyl)phthalate

100
100
100
100
100
100
100
100
100
1OO

Q

U
U
U
U
U
U
U
U
U
U

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-130-21

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-13 1

Lab File ID: LUB123.D

Date Received: 12/18/96

CAS No.

N

Compound

Date Extracted: 1 2/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.

ERMFAST Contract: LUBRIZOL

GL-SS-GB-13 2-4'

09928.00.01 Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Matrix: (soil:water)

Sample wt.vol:

Level: low med)

% Moisture: 0

SOIL

100 ig mL) G

LOW

Concentrated Extract Volume:

Infection Volume: 1 0

GPC Cleanup: (Y'N)

CAS No.

N

Compound

Lab Sample ID: GB-13 2

Lab File ID: LUB124.D

Date Received: 12/18/96

Date Extracted: 1 2/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2 Phenol
95-5O 1 1.2 Dichlorobenzene
95-48-7 2 Methylphenol

1 06-44-5 4-Methylphenol
78-59-1 Isophorone

120-82-1 1,2.4-Tnchlorobenzene
91-2O-3 Naphthalene
91-57-6 2-Metnvlnapnthatene
86-73-7 Fluorene
1 1 7-81-7 r*s(2-EthvlhexYl)pnthalate

10OO
10OO

10OO

10OO

10OO
TOGO

10OO

1000
100O
1000

U
U
U
U
U
U
U
U
U
U

FORM I SV



1B SAMPLE NO.

Lab Name:

Project No.:

Matrix: (so

Sample wt/vol:

Level: (loi

% Moisture:

Concentrate^

Injection Volume:

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

ERM-FAST Contract: LUBRIZOL

09928.00.01

water) SOIL

I: 10.0

/med) LOW

0

Extract Volume:

me: 1 .0

(Y/N) N

5 No. Compound

Site: GRINRS LAG Location: FREMONT, OH

Lab Sample ID:

(g/mL) G Lab File ID:

Date

decanted: (Y/N): N Date

1000 (uL) Date

Received:

Extracted:

Analyzed:

(uL) Dilution Factor:

pH: 7

Concentration Units:
(ug/L or ug/Kg) ug/Kg

GL-SS-GB-134-61

Group: GL-SS

GB-13 3

LUB125.D

12/18/96

1 2/20/96

12/27/96

1.0

Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB SAMPLE NO.

Lab Narrx

Protect N

Matnx: (

Sample «

Level:

°* Motstu

Concenti,

Injection

GPCCtea

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GL-SS-GB-13 6-81

•: ERM-FAST Contract: LUBRIZOL

o.: 09928.00.01

soil/water) SOIL

rt/vol: 10.0 Ig

(low med) LOW

re: 0

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Lab Sample ID: GB-13 4

mL) G Lab File ID: LUB126.D

Date Received: 1 2/1 8/96

decanted: (Y'N): N Date Extracted: 12/2O/96

ited Extract Volume: 1000 luL) Date Analyzed: 12/27/96

Volume: 1 .0 (uL) Dilution Factor: 1 .0

nup: (Y/N) N

CAS No. Compound

1O8-95-2 Phenol

pH: 7

Concentration Units:

(ug L or ug/Kg) ug/Kg Q

10OO U

95-50-1 1.2-Dichloroberuene 1OOO U
95-48-7 2 Methyiphenol
106-44-5 4-Methylphenol
78-59-1 Isophofone

100O U

100O U

100O U

12O-82-1 1.2.4-Trichkxobenzene 10OO U
91-2O-3 Naphthalene 10OO U

91-57-6 2 Methytnapntnatene 10OO U
86-73-7 Ruorene 1OOO U

117-81-7 bis(2-Ethy»iexvl)phthalate 1OOO U

^^^^rf

«

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-13 8-10'

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) '

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group: GL^SS

10.0 (g/mL) G

Lab Sample ID: GB-13 5

Lab File ID: LUB127.D

Date Received: 12/18/96

CAS No.

N

Compound

Date Extracted: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL

GLSS-GB 13 10-12'

LOW

Profcct No.: 09928.0O.01

Matrix: (sod water) SOIL

Sample wrtvol:

Level: flow'med)

"Ha Moisture: 0

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

10.0 Ig mL) G

Lab Sample ID: GB-13 6

Lab File ID: LUB128.D

Date Received: 12/18/96

decanted: iY N):

10OO (uL)

Date Extracted: 12/20/96

CAS No.

(uL)

Date Analyzed: 12/27/96

Dilution Factor: 1.0

N PH:

Compound

Concentration Units:
(ug/L or ugTCg) ug/Kg

108-95-2 Phenol
95-50-1 1.2-Dichlorobenzene
95-48-7 2-Methylphenol
106-44-5 4-Methylphenol

78-59-1 Isophorone
12O-82 1 1.2.4-Tnchtorobenzene
91-2O-3 Naphthalene

91-57-6 2-Methylnaphthatene
86-73-7 Fluoreoe
11781 7 bis(2-Ethylhexvl)phthalate

10OO
1000
1000
10OO
1OOO

1000
10OO
10OO
10OO
1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL

Project No.: 09928.00.01 Site: GRINRS LAG Location:

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med)

% Moisture: 100

FREMONT, OH

GL-WS-GB-13

Group:

100.0 (g/mL) ML

Lab Sample ID: WSGB-13

Lab File ID: LUB091.D

Date Received: 12/19/96

N

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Extracted: 12/19/96

Date Analyzed: 1 2/20/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) jjg/L

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

100

100

100

100

100

100

100

100

100
46

U

U

U

U

U

U

U

U
U

J

FORM I SV 3/90



Lab Name:

Protect No.

ERM FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL SS-GB-14 0-2'

O9928.OO.01 Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Matrix: (soil'water)

Sample wtvoJ:

Level: (low med)

% Moisture: 0

SOIL

10.0 Ig mL! G

Lab Sample ID: GB-14 1

Lab File ID: LUB129.D

LOW Date Received: 1 2/18/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: 1Y/N)

CAS No.

N

Compound

Date Extracted: 12/2O/96

Date Analyzed: 12/27/96

Dilution Factor:

Concentration Units:
(ug/L or ug Kg) ug/Kg

1.0

1 08-95-2 Phenol
95-50-1 1 ,2 Dichlorobenzene
95-48-7 2-Methyiphenol
106-44-5 4 -Methylphenol
78-59-1 Isophorone
12O-82-1 1.2.4-Trichkxobenzene
91-20-3 Naphthalene
91-57-6 2-Methylnaphthalene
86-73-7 Fluorene
117-81-7 b.s(2 EthylhexyDphthalate

1000
10OO
10OO
1000
1000
10OO
10OO
1000
1OOO
10OO

u
u
u
u
u
u
u
u
u
u

FORM I SV



IB SAMPLE NO.

Lab Name:

Project No.:

Matrix: (so

Sample wt/vol:

Level: (lo\

% Moisture:

Concentrate*

Injection Volume:

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

ERM-FAST Contract: LUBRIZOL

09928.00.01 -

water) SOIL

I: 10.0

/med) LOW

0

Extract Volume:

me: 1 .0

(Y/N) N

> No. Compound

Site: GRINRS LAG Location: FREMONT, OH

Lab Sample ID:

(g/mL) G Lab File ID:

Date

decanted: (Y/N): N Date

1 000 (uL) Date

Received:

Extracted:

Analyzed:

(uL) Dilution Factor:

pH: 7

Concentration Units:
(ug/L or ug/Kg) ug/Kg

GL-SS-GB-14 2-4'

Group: GL-SS

GB-14 2

LUB130.D

12/18/96

12/20/96

12/27/96

1.0

Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERMFAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRI2OL

SAMPLE NO.

GL-SS-GB-144-6'

Project No.: 09928.0O.01

Matrix: (soil water) SOIL

Sample wtvol:

Level: Uowmed) LOW

'•n Moisture: 0

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

10.0 ig mL) G

Lab Sample ID: GB-14 3

Lab File ID: LUB131.D

Date Received: 12/18/96

CAS No. Compound

Date Extracted: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2 Phenol
95-5O-1 1.2-Dichlorobenzene
95-48-7 2-Methylphenol
106-44-5 4-Methylphenol

78-59-1 Isophorone

120-82-1 1.2,4-Tnchlorobenzene
91-2O-3 Naphthafene

91-57-6 2-Methvlnaphthalene

86-73-7 Fluorene
117-81-7 bisi2-Ethy1hexyl)phthalate

1000
1000

100O
10OO

1000

1000
100O

1000

1000
10OO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-14 6-8'

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

Lab Sample ID: GB-14 4

Lab File ID: LUB132.D

LOW

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

decanted: (Y/N):

1000 (uL)

N

Date Received: 12/18/96

Date Extracted: 1 2/20/96

CAS No.

(uL)

Date Analyzed: 1 2/27/96

Dilution Factor: 1.0

N

Compound

PH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Protect No.:

ERM-FAST Contract: LUBRI2OL

GL-SS-GB-14 10-12'

09928.00.01 Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Matnx: (soil'water)

Sample wt vol:

Level: (low med)

\ Moisture: 0

SOIL

10.0 (9 mL) G

LOW

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

108-95-2

95-50-1

95-48-7

106-44-5

78-59-1

120-82-1

91-2O-3

91-57-6
86-73-7
117-81-7

N

Compound

Lab Sample ID: GB-14 5

Lab File ID: LUB133.D

Date Received: 12/18/96

Date Extracted: 1 2/20/96

Date Analyzed. 12/27/96

Dilution Factor:

Concentration Units:

(uo/L or ug/Kg) ug/Kg

Phenol
1.2-Dichlorobenzene
2-Methylphenol

4-MethylphenoJ

Isophofone

1,2.4-Trichlorobenzene
Naphthalene
2 -Methvlnaphtnatene

Fluorene
b<s(2-Ettiythexyt)phthalate

1000
100O
1000
1000
100O
1000
100O
10OO
1000
1OOO

1.0

u
u
u
u
u
u
u
u
u
u

FORM I SV



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL

Project No.: 09928.00.01 Site: GRINRS LAG Location:

Matrix: (soil/water) WATER

Sample wt/vol:

Level:

N

FREMONT, OH

GL-WS-GB-14

Group:

100.0 (g/mL) ML

Lab Sample ID: WSGB-14

Lab File ID: LUB092.D

(low/med)

% Moisture: 100

Date Received: 12/19/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Extracted: 12/19/96

Date Analyzed: 12/20/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/L

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

100
100
100
100
100
100
100
100
100
100

U
U
U
U
U
U
U
U
U
U

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Protect No.:

ERM-FAST Contract: LUBRIZOL

GLSS-GB-15 0 2'

09928.00.01 Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Matrix (sot)'water)

Sample wt vol:

Level: (low'med)

% Moisture: 0

SOIL

10.0 (g mLI G

LOW

Lab Sample ID: GB-15 1

Lab File ID: LUB142.D

Date Received: 12/18/96

Concentrated Extract Volume:

Infection Volume:

GPC Cleanup:

decanted: (Y Nl:

10OO (uL)

N Date Extracted: 12/20/96

CAS No.

1.0 (uL)

Date Analyzed: 12/27/96

Dilution Factor: 1.0

N pH:

Compound
Concentration Units:

(ugl or ug/Kg) ug/Kg

108-95-2 Phenol
95-5O-1 1 .2-Dichloroberuene
95-48-7 2-Methvlpheno!
1O6-44-5 4-Methylpheno(
78-59-1 Isophorone
120-82-1 1.2.4-Tnchlorobenzene
91-20-3 Naphthalene
91-57-6 2-Methylnaphthalene
86-73-7 Fluorene
117-81-7 bisl2-Ettivlhexyl)phthalate

1000

10OO

10OO

1OOO

1000

10OO

1000

100O

1000

1000

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL
GL-SS-GB-15 2-41

LOW

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med)

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-15 2

Lab File ID: LUB143.D

Date Received: 12/18/96

N

CAS No.

N

Compound

Date Extracted: 1 2/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-154-6'

Project No.: 09928.00.01

Matnx: (soil water) SOIL

Sample wtvol:

(low med)

0

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

10.0 Ig mL> G

Lab Sample ID: GB-15 3

Lab File ID: LUB144.D

Level:

•*> Moisture

LOW Date Received: 12/18/96

Concentrated Extract Volume:

Injection Volume:

GPC Cleanup: fY/NI

decanted: (Y N):

10OO luL)

Date Extracted: 12/20/96

CAS No.

1.0 (uL)

Date Analyzed: 12/27/96

Dilution Factor: 1.0

PH:

Compound

Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2 Phenol

95-50-1 1.2-DicMorobenzene

95-48-7 2-Methylphenol

1 06-44-5 4-Methylphenol
78-59-1 Isophorone

12O-82-1 1.2.4-Tnchlorobenzene

91-2O-3 Naphthalene

91-57-6 2-Methylnaphthatene

86-73-7 Fluorene
1 1 7-81-7 bs<2-Ethythexy<)phtha1ate

10OO

1000

1000
10OO

1OOO

10OO

1000
10OO
10OO
1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM-FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-15 6-8'

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-15 4

Lab File ID: LUB145.D

Date Received: 1 2/18/96

CAS No. Compound

Date Extracted: 1 2/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

2300
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.

ERM-FAST Contract: LUBRIZOL

GL-SS-GB-158-101

09928.0O.01 Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

Matrix: (soil/water)

Sample wrtvoi:

Level: Hlowmed)

°* Moisture: 0

SOIL

100 lg mLl G

Lab Sample ID: GB-15 5

Lab File ID: LUB146.D

LOW Date Received: 12/18/96

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup. <Y/N)

CAS No.

N

Compound

Date Extracted: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:
(ugl or ug/Kg) ug/Kg

108-95-2
95-5O-1
95-48-7
106-44-5
78-59-1
12O-82-1
91-2O-3
91-57-6
86-73-7
117-81-7

Phenol
1 .2-Dichlorobenzene
2-Methviphenol
4-Methvlphenol
Isophorone
1 .2.4-Trichtoroberuene
Naphthalene
2-MethYtnaphthalene
Fhxxene
bis(2-Ethvlhexy1)pnthalate

6700

10OO

1000

1000

1000

1000

1OOO

1OOO

1OOO
10OO

u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM-FAST

Project No.: (

Matrix: (soil/w

Sample wt/vol:

Level: (lo\

% Moisture:

Concentratei

Injection Volume:

GPC Cleanup: (Y/

CAS No.

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01

water) WATER

I: 100.0

/med)

100

Extract Volume:

me: 1.0

(Y/N) N

Site: GRINRS LAG

(g/mL) ML

decanted: (Y/N):

1000 (uL)

(uL)

PH:

Location:

N

7

FREMONT, OH

GL-WS-GB-15

Group: GL-WS

Lab Sample ID: GB-1 5

Lab File ID: LUB097.D

Date Received: 12/18/96

Date Extracted: 12/20/96

Date Analyzed: 12/26/96

Dilution Factor: 1.0

Compound
Concentration Units:

(ug/L or ug/Kg) ug/L

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

100
100
100
100
100
100
100
100
100
100

U
U
U
U
U
U
U
U
U
U

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Protect No.

ERM-FAST Contract: LUBRIZOL

GL-SS-GB-16 0-2'

09928.00.01 Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

Matrix: (sorit water)

Sample wt vol:

Level: (low med)

% Moisture: 0

SOIL

10.0 Ig'mH G

LOW

Lab Sample ID: GB-16 1

Lab File ID: LUB134.D

Date Received: 12/18/96

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y,N)

decanted: (VN):

10OO (uL)

Date Extracted: 12/20/96

CAS No.

luL)

Date Analyzed: 12/27/96

Dilution Factor: 1.0

N PH:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2
95-5O-1
95-48-7
106-44-5
78-59-1
120-82-1
91-2O-3
91-57-6
86-73-7
117-81-7

Phenol
1 .2-Dichlorobenzene
2-Methytphenol
4-Methylphenol
Isophorone
1 .2.4-Trichiorobenzene
Naphthalene
2-Methvtnaphtnaiene
Fluorene
bis<2-EthvlhexYHphihalate

1OOO

1000
10OO
1000
1000
1000
1000
1000
1OOO

10OO

u
u
u
u
u
u
u
u
u
u

FORM I SV



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-16 2-41

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

Lab Sample ID: GB-16 2

Lab File ID: LUB135.D

LOW Date Received: 12/18/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

decanted: (Y/N):

1000 (uL)

N Date Extracted: 1 2/20/96

CAS No.

(uU

Date Analyzed: 12/27/96

Dilution Factor: 1.0

N PH:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg Q

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM FAST Contract: LUBRIZOL
GL-SS-GB-164-6'

LOW

Project No.: 09928.00.01

Matrix: (soil water) SOIL

Sample wtvol:

Level: (low med)

% Moisture: 0

Concentrated Extract Volume

Injection Volume:

GPC Cleanup: (Y<N)

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

10.0 ig mLI G

Lab Sample ID: GB-16 3

Lab File ID: LUB136.D

Date Received: 12/18/96

N

CAS No.

Date Extracted: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Compound
Concentration Units:

(ug/L or ug/Kg) ugTKg

108-95-2 Phenol
95-5O-1 1 .2 Dichlorobenzene
95-48-7 2-Merhylphenol
1 06-44-5 4-Methytpheno!
78-59-1 Isophorone
120-82-1 1,2.4-Tricnk>robenzene
91-2O-3 Naphthalene
91-57-6 2-Methvlnaphthalene
86-73-7 Fluorene
1 1 7-81-7 bis(2-Ethylhejry<)phthalate

1000
1000

1000

1000

1000

1000

1000

1OOO

1000
1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM-FAST

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-16 6-8'

Project No.: 09928.00.01

Matrix: (soil/water) SOIL

Sample wt/vol:

Level: (low/med) LOW

% Moisture: 0

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

10.0 (g/mL) G

Lab Sample ID: GB-164

Lab File ID: LUB137.D

Date Received: 1 2/1 8/96

decanted: (Y/N):

1000 (uL)

Date Extracted: 12/20/96

CAS No.

(uL)

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Compound

PH:

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
1 20-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM FAST

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract. LUBRIZOL

SAMPLE NO.

GL-SS-GB-168-10'

Proiect No.: O9928.00.01

Matnx: (soil water) SOIL

Sample wlVol:

Level: (low'med) LOW

% Moisture: 0

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y/N) N

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

10.0 Ig mL) G

Lab Sample ID: GB-16 8

Lab file ID: LUB150.D

Date Received: 12/18/96

decanted: (Y Nl:

10OO (uL)

N Date Extracted: 12/31 /96

CAS No.

(uL)

Date Analyzed: 12/31/96

Dilution Factor: 1.0

Compound

PH:

Concentration Units:

lug/L or ug/Kg) ug/Kg

108-95-2 Phenol

95-5O-1 1,2-Dichlorobenzene
95-48-7 2 Methvlphenol

106-44-5 4-Methylphenol

78-59-1 Isophorone
120-82-1 1.2.4-Tnchkxobenzene

91-20-3 Naphthalene

91-57-6 2-Methylnaphthalene
86-73-7 Ruorene
117-81-7 bts(2-EthytwxYl)phthalate

10OO

1000

100O

100O
1000

1000

1000

1000

1000
1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name:

Project No.:

ERM-FAST Contract: LUBRIZOL
GL-SS-GB-17 0-2'

09928.00.01 Site: GRINRS LAG Location: FREMONT, OH Group: GL-SS

Matrix: (soil/water)

Sample wt/vol:

Level: (low/med)

% Moisture: 0

SOIL

10.0 (g/mL) G

Lab Sample ID: GB-17 1

Lab File ID: LUB138.D

LOW Date Received: 12/18/96

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

CAS No.

N

Compound

Date Extracted: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
1 06-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



Lab Name: ERM-FAST

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

GL-SS-GB-17 2-41

Preset No.: 09928.0O.O1

Matnx: (soil'water)

Sample wt vol:

Level: (low'med)

% Moisture: 0

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

SOIL

100 (g mLI G

Lab Sample ID: GB-17 2

Lab File ID: LUB139.D

LOW Date Received: 12/18/96

Concentrated Extract Volume:

Infection Volume: 1.0

GPC Cleanup: (Y N)

decanted: (Y N):

10OO (uL)

Date Extracted: 12/20/96

CAS No.

(uL)

Date Analyzed: 12/27/96

Dilution Factor: 1.0

N pH:

Compound
Concentration Units:

(ug/L or ug/Kg) ug/Kg

108-95-2 Phenol
95-5O-1 1.2 Dichlorobenzene
95-48-7 2-Methylphenol
1 06-44-5 4-Methvlphenol
78-59-1 Isophorone
1 20-82-1 1 .2,4-Tnchlorobenzene
91-2O-3 Naphthalene
91-57-6 2-Methvlnapnthatene
86-73-7 Fluorene
1 1 7-81-7 bis{2-EthvlhexYl)phthalate

1000
1OOO

1000

10OO

10OO

10OO

10OO

10OO

10OO
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV



Lab Name: ERM-FAST

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: LUBRIZOL

SAMPLE NO.

09928.00.01

vater)

I:

'med)

0

SOIL

10.0

LOW

Site:

(g/mL)

GRINRS Lfi

G

decanted: (Y/l

FREMONT, OH

GL-SS-GB-1 7 4-6'

Group: GL-SS

Sample wt/vol:

Level: (lo\

% Moisture:

Concentrated Extract Volume:

Injection Volume: 1.0

GPC Cleanup: (Y/N)

Lab Sample ID: GB-17 3

Lab File ID: LUB140.D

Date Received: 12/18/96

Date Extracted: 12/20/96

CAS No.

N

Compound

1000 (uL)

_luL)

pH:

Date Analyzed: 12/27/96

Dilution Factor: 1.0

Concentration Units:
(ug/L or ug/Kg) ug/Kg

108-95-2
95-50-1
95-48-7
106-44-5
78-59-1
120-82-1
91-20-3
91-57-6
86-73-7
117-81-7

Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluorene
bis(2-Ethylhexyl)phthalate

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

u
u
u
u
u
u
u
u
u
u

FORM I SV 3/90



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

SAMPLE NO.

Lab Name: ERM-FAST Contract: LUBRIZOL

GL-SS-GB-17 6-81

Project No.: 09928.O0.01

Matnx: (sod/water) SOIL

Sample wt-vol:

(low/med)

0

Site: GRINRS LAG Location: FREMONT. OH Group: GL-SS

10.0 Ig mLI G

Lab Sample ID: GB-17 4

Lab File ID: LUB141.D

Level:

% Moisture

LOW Date Received: 12/18/96

Concentrated Extract Volume

Injection Volume:

GPC Cleanup: (Y/N)

CAS No.

Date Extracted: 12/20/96

Date Analyzed: 12/27/96

Dilution Factor:

Compound

Concentration Units:
(ugtorugfKg) ug/Kg

1.0

108-95-2 Phenol
95-5O-1 1.2 -Dichlorobenzene
95-48-7 2-Methylphenol
106-44-5 4-Methylphenol
78-59-1 Isophofone
120-82-1 1.2,4-TncWorobenzene
91-2O-3 Naphthalene
91-57-6 2-Methvlnaphthatene
86-73-7 Fluorene
117-81-7 tMS(2-Ethytiexy1)phthatate

1000
1000
1000
1000
1OOO
10OO
1000
10OO
1000
1OOO

u
u
u
u
u
u
u
u
u
u

FORM I SV



Appendix I
Stream Surface Water/Soil
Analytical Results and Sediment
Grain Size Analysis Results
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Analytical Results
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1.0 INTRODUCTION

This analytical quality assurance report is based upon a review of
analytical data generated for surface water and sediment samples and
associated quality control samples collected on 31 July 1997 at the Lubrizol
Corporation, Greiner's Lagoon Site located in Sandusky County, Ohio as
part of the Engineering Evaluation/Cost Analysis (EE/CA) Site
Investigation. The analytical methods which were used in these analyses
are summarized and referenced in Attachment 1. The sample locations,
matrix, dates of collection, and analyses performed are provided in
Table 1-1. Data summary tables presenting the validated and/or qualified
analytical results are provided in Attachment 2.

The analytical data were reviewed for adherence to the specified
analytical protocols. The reported results for organic and inorganic
analyses have been validated or qualified using general guidance
provided by the "National Functional Guidelines for Organic (and
Inorganic) Data Review", USEPA, 2/94 (and 2/94).

H.T»I2OLCOK<OlwnON-0»KSaoai^9/»/77



Table 1-1 Summary of Sampling Data Reviewed
The Lubrizol Corporation
Greiner's Lagoon Site
Sandusky County, Ohio

Sample
Location

GL-WS-SW-1

GL-WS-SW-1DUP
(Field Duplicate
of GL-WS-SW-1)

GL-WS-SW-2

GL-WS-SW-3

GL-WS-SW-4

GL-SS-SED-1

GL-SS-SED-1DUP
(Field Duplicate
of GL-SS-SED-1)

GL-SS-SED-2

GL-SS-SED-3

GL-SS-SED-4

GL-WS-ER*

TRIP BLANK

Matrix

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

Sediment

Sediment

Sediment

Sediment

Sediment

DI Water

DI Water

Date
Sampled

7/31/97

7/31/97

7/31/97

7/31/97

7/31/97

7/31/97

7/31/97

7/31/97

7/31/97

7/31/97

7/31/97

7/31/97

Analyses
Performed

[1], [2], [3], [4], [5]

[1], [2], [3], [4], [5]

[1], [2], [3], [4], [5]

[1], [2], [3], [4], [5]

[1], [2], [3],[4], [5]

[1],[2],[3],[5]

[1], [2], [3], [5]

[1], [2], [3], [5]

[1], [2], [3], [5]

[1], [2], [3], [5]

[1], [2], [3], [5]

[1]

Analyses Performed Codes:
[1] = Selected Target Compound List (TCL) Volatile Organic Compounds.
[2] = Selected TCL Semivolatile Organic Compounds.
[3] = Selected Target Analyte List (TAL) Metals.
[4] = Alkalinity, Chemical Oxygen Demand (COD), Total Hardness.
[5] = Total Organic Carbon (TOC).
* This sample is an equipment rinsate.

Note: Analysis for alkalinity, COD, total hardness and TOC were evaluated for blank
contamination and analysis holding times only. All other sample results received a
comprehensive QA review.

ERM LUBRIZOL CORPORATION-09928.00.01-9/30/97



2. 0 ORGANIC DATA

The organic analyses of the surface water and sediment samples and
associated field quality control samples were performed by Quanterra
Environmental Sen-ices of North Canton, Ohio. The samples were
analyzed for selected volatile and semivolatile organic compounds, as
indicated in Table 1-1. All sample analyses were performed according to
the protocols specified in Test Methods for Evaluating Solid Waste",
SW-846,3rt Edition (November 1986 and it's updates). The methods used
for these analyses are summarized and referenced in Attachment 1.

The findings offered in this report are based on a review of data generated
according to a CLP-equivalent data deliverable format for all samples.
The following deliverables were evaluated for conformance with the
criteria: chain of custody documentation, holding times, laboratory
method, travel, and field blank analysis results, surrogate compound
recoveries, matrix spike compound recoveries and reproducibility,
bromofluorobenzene (BFB) and decafluorotriphenylphosphine (DFTPP)
mass tuning results, initial and continuing calibration summaries, internal
standard performance summaries, qualitative mass spectral interpretation
and quantitation of results.

The organic analyses were performed acceptably, but require qualifying
statements. It is recommended that the reported analytical results be used
only with the qualifying statements provided in mis report. Any aspects
of the data which are not discussed in this report should be considered
qualitatively and quantitatively valid as reported, based on the
deliverables reviewed. Data summary tables presenting the validated and
qualified results are provided in Attachment 2.

2.1 GENERAL ORGANIC DATA QUALIFIERS

• Compounds that were qualitatively identified at concentrations below
their respective Quantitation Limits have been marked with a "J"
qualifier (as required by USEPA protocol) to indicate that they are
quantitative estimates.

• ERM-established criteria were used to evaluate blind field duplicate
analysis precision results. Precision was evaluated in terms of relative
percent difference (RPD) between detected results in the duplicate
samples. The RPD was not calculated for the compounds that were
detected in one sample but were not detected in the other sample.

BO*



2.2 ORGANIC DATA QUALIFIERS

2.2.1 Sediment Organic Data Qualifiers

• The positive result reported for acetone in the sediment sample
GL-SS-SED-4 should be considered a quantitative estimate. Poor
relative response factor (RRF) precision (>25% difference) was
observed for this compound with the initial calibration average RRF
and the continuing calibration RRF associated with this sample. Poor
continuing calibration RRF precision indicates a lack of instrument
stability for acetone in associated samples, and the reported positive
result for this compound should be considered a quantitative
estimate. This has been indicated by placing a "J" qualifier next to the
positive result reported for acetone in this sample.

• Sample GL-SS-SED-1 and it's field duplicate, GL-SS-SED-lDup, were
submitted to the laboratory to evaluate sampling and analytical
precision for those compounds determined to be confidently
detected. There were no target compounds positively identified in
theses samples above the quantitation limits, so the field duplicate
precision could not be evaluated in terms of the RPD of positively
identified target compounds.

2.2.2 Surface Water Organic Data Qualifiers

• The surface water sample GL-WS-SW-3 was analyzed for volatile
organic compounds at initial dilutions because of suspected high
levels of matrix interferences in the sample. The initial dilution was
required to reduce the levels of interference for the sample analysis.
However, higher quantitation limits have resulted for specific volatile
organic compounds which were not detected with this sample
analysis. This should be noted when assessing this sample for the
qualitative absence of volatile organic compounds.

• The quantitation limits for acid-extractable semivolatile organic
compounds in surface water sample GL-WS-SW-3 should be
considered biased low quantitative estimates and may be higher than
reported. A low recovery (<10%) was obtained for the acid-
extractable surrogate compound 2-fluorophenol with the analysis of
this sample. The low recovery may be the result of extraction
inefficiencies and/or matrix interferences present in the sample, and
the quantitation limits for acid-extractable semivolatile organic
compounds should be considered biased low quantitative estimates.
This has been indicated by placing "J" qualifiers next to the
quantitation limits for acid-extractable semivolatile organic
compounds in sample GL-WS-SW-3. The possibility of elevated

ERM 4 LUBRCOLCORPORATION-09928.00.01-9/30/97



quantitation limits should be noted when assessing this sample for
the qualitative absence of acid-extractable semivolatile organic
compounds.

Sample GL-WS-SW-1 and it's held duplicate, GL- WS-SW -IDup,
were submitted to the laboratory to evaluate" sampling and analytical
precision for those compounds determined to be confidently
detected. There were no target compounds positively identified in
theses samples above the quantitation limits, so the field duplicate
precision could not be evaluated in terms of the RPD of positively
identified target compounds.



3.0 INORGANIC DATA

The inorganic analyses of the surface water and sediment samples and
associated field quality control samples were performed by Quanterra
Environmental Services of North Canton, Ohio. These samples were
analyzed for selected Target Analyte List metals, alkalinity, chemical
oxygen demand (COD), total hardness, and total organic carbon (TOC), as
indicated in Table 1-1. The metals analyses were performed according to
the protocols specified in "Test Methods for Evaluating Solid Waste",
SW-846,3rd Edition (November 1986 and it's updates). Analyses for the
wet chemistry parameters were performed according to procedures
provided in the "Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-79-020 (March 1983) and "Standard Methods of Chemical
Analysis", 6th Edition (1963). The methods used for these analyses are
summarized and referenced in Attachment 1.

The findings for the inorganic analyses are based on a review of the data
generated according to a CLP-equivalent data deliverable format. The
following deliverables for metals were evaluated for conformance with
criteria: chain of custody documentation, holding times, laboratory
method blank results, matrix spike recoveries, detection limits/sensitivity,
initial and continuing calibrations, laboratory control sample results,
Inductively Coupled Plasma (TCP) Emission Spectroscopy interference
check sample results, ICP serial dilution results, and Graphite Furnace
Atomic Absorption (GFAA) Spectroscopy post-digestion spike recoveries.
The findings for the wet chemistry parameters (alkalinity, COD, total
hardness, and TOC) are based upon an evaluation for blank
contamination and analysis holding times only.

The inorganic analyses were performed acceptably, but require qualifying
statements. It is recommended that the analytical results be used only
with the qualifying statements provided in this report. Any aspects of the
data which are not discussed in this report should be considered
qualitatively and quantitatively valid as reported, based on the
deliverables reviewed. Data summary tables presenting the validated and
qualified results are provided in Attachment 2.

ERM O LUBRIZOLCORPORATION-09928.00.01-9/30/97



3.1 INORGANIC DATA QUALIFIERS

3.1.1 Sediment Inorganic Data Qualifiers

• The positive result reported for total organic carbon (TOC) in
sediment sample GL-SS-SED-1 is qualitatively invalid due to the level
at which this parameter was detected in associated laboratory method
and/or field blanks. USEPA protocol requires positive sample results
that are less than five times the level detected in associated laboratory
method and/or field blanks to be considered qualitatively. This has
been indicated by placing a "B" qualifier next to the positive result for
TOC in sediment sample GL-SS-SED-1 on the data summary table.

• The positive results and/or detection limits reported for antimony,
arsenic and selenium in all sediment samples should be considered
biased low quantitative estimates and may be higher than reported.
The associated matrix spike recoveries were below the established
quality control (QC) limit for these analytes. The low recoveries
indicate the presence of matrix interferences in samples of a similar
matrix. This has been indicated by placing "J" qualifiers next to the
positive results and/or detection limits for these analytes on the data
summary table. The possibility of elevated detection limits should be
noted when assessing the data for the qualitative absence of
antimony, arsenic and selenium in these samples.

• The positive results reported for lead in all sediment samples should
be considered biased high quantitative estimates and may be lower
than reported. The associated continuing calibration recovery was
above the established quality control (QC) limit for mis analyte. The
high recovery indicates a possible high instrument bias with the
measurement of lead, and the associated sample results should be
considered biased high quantitative estimates. This has been
indicated by placing a "J" qualifier next to the positive results for this
analyte on the data summary table.

• The positive results reported for copper in all sediment samples
should be considered biased low quantitative estimates and may be
higher than reported. The associated continuing calibration recovery
was below the established quality control (QC) limit for mis analyte.
The low recoveries indicates a possible low instrument bias with the
measurement of copper, and the associated sample results should be
considered biased low quantitative estimates. This has been indicated
by placing a "J" qualifier next to the positive results for this analyte
on the data summarv table.



• Sediment sample GL-SS-SED-1 and it's field duplicate sample,
GL-SS-SED-lDup, were submitted to the laboratory to evaluate
sampling and analytical field precision for those inorganic parameters
determined to be confidently detected. Field duplicate analysis
precision was determined by comparison of .the analytical results for
these duplicate samples and calculation of the relative percent
difference (RPD) between the positive analytical results detected for
the specific parameters.

ERM's blind field duplicate precision criteria of 35% for inorganic
parameters was met for all positive results..

3.1.2 Surface Water Inorganic Data Qualifiers

• The positive results reported for total organic carbon (TOC) in all
surface water samples are qualitatively invalid due to the level at
which this parameter was detected in associated laboratory method
and/or field blanks. USEPA protocol requires positive sample results
that are less than five times the level detected in associated laboratory
method and/or field blanks to be considered qualitatively. This has
been indicated by placing a "B" qualifier next to the positive results
for TOC in all surface water samples on the data summary tables.

• The positive results and/or detection limits reported for arsenic,
selenium and thallium in all water samples should be considered
biased low quantitative estimates and may be higher than reported.
The associated matrix spike recoveries were below the established
quality control (QC) limit for these analytes. The low recoveries
indicate the presence of matrix interferences in samples of a similar
matrix. This has been indicated by placing "J" qualifiers next to the
positive results and/or detection limits for these analytes on the data
summary tables. The possibility of elevated detection limits should
be noted when assessing the data for the qualitative absence of
arsenic, selenium and thallium in these samples.

LUBR1ZOL CORPORATION-09928.00.01-9/30/97



Surface water sample GL-WS-SW-1 and it's field duplicate sample,
GL-WS-SW-1 DUP, were submitted to the laboratory to evaluate
sampling and analytical field precision for those inorganic parameters
determined to be confidently detected. Field duplicate analysis
precision was determined by comparison of'the analytical results for
these duplicate samples and calculation of the relative percent
difference (RPD) between the positive analytical results detected for
the specific parameters.

ERM's blind field duplicate precision criteria of 25% for inorganic
parameters was met for all positive results with the exception of the
inorganic parameter lead which was detected in only one of the
duplicate samples. The positive result for lead in surface water
sample GL-WS-SW-1 Dup has been marked with a "]" qualifier to
indicate that it is a quantitative estimate..

OB* 7 U.TWZ£XCO«POilATIOV<I»»a30Cl-<l/30/S7



4.0 SUMMARY

The organic and inorganic analyses were performed acceptably, but
required a few qualifying statements. This analytical quality assurance
report has identified the aspects of the data which required qualification.
A support documentation package has been prepared for this quality
assurance review and is located with the Lubrizol Corporation project file.

10ERM J.U LUBREOLCORPORATION-09928.00.01-9/30/97
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Methodology Summary and Method References



ATTACHMENT 1 METHODOLOGY SUMMARY AND METHOD REFERENCES

METHODOLOGY SUMMARY

Analysis for Volatile Organic Compounds by GCIMS

Soil samples were analyzed for volatile organic compounds by adding a
five-gram (wet weight) sample aliquot to 5 milliliters (mL) of reagent
water containing surrogate compounds and internal standards. Aqueous
samples (5 mL) were fortified directly with surrogate compounds and
internal standards for analysis. The soil or water samples were then
purged with helium at ambient temperature. The volatile compounds
were transferred from the aqueous phase to the vapor phase and trapped
onto a sorbent column. After purging, the column was heated and back
flushed to desorb the compounds onto a gas chromatographic column.
The gas chromatograph was temperature programmed to separate the
sample components, which were then detected by a mass spectrometer.
The target compounds were qualitatively identified and quantitated
through calibration with standards.

Analysis for Semivolatile Organic Compounds by GCIMS

Thirty grams (wet weight) of soil were extracted with 1:1 methylene
chloride and acetone. Aqueous samples (1000 mL) were adjusted to the
appropriate pH and extracted with methylene chloride. The extracts were
then filtered, dried, and concentrated to the appropriate volume. The
extracts were then analyzed by first separating the extract components
using a gas chromatographic column and then detecting them with a mass
spectrometer for qualitative and quantitative evaluation.

Analysis for ICP Metals

Prior to analysis, 100- milliliter or one gram sample aliquots were digested
with nitric and hydrochloric acids for aqueous analysis. The solution
resulting from the metals digestion was analyzed by Inductively Coupled
Plasma (ICP) Emission Spectroscopy.

ERM.INC. Al-1 LUBRIZOLCORPORATION-09928.00.01-2/12/97



Analysis for Arsenic and Selenium,

One hundred- milliliter sample or one gram sample aliquots were
digested with nitric and hydrogen peroxide for aqueous analysis. The
resulting solutions were analyzed by graphite furnace atomic absorption
(GFAA).

Analysis for Mercury

Aqueous and solid samples analyzed for mercury were oxidized with
potassium permanganate. Mercury was reduced to its elemental form
and aerated from solution in a closed system. Mercury was then
determined with a cold vapor atomic absorption spectrophotometer.

Analysis for Chemical Oxygen Demand

The sample is refluxed with sulfuric acid and a known excess of
dichromate. The remaining dichromate is titrated with ferrous ammonium
sulfate and oxidizable organic matter is calculated in terms of the oxygen
equivalent. Inorganic material that is oxidized by the dichromate (eg. S-,
Fe+2) will also be measured as COD.

Analysis for Total Organic Carbon

A small amount of sample (1-100 mg) is weighed into a lOcc ampule.
Measured amounts of potassium persulfate, phosphoric acid and
deioruzed water are added to the ampule. The ampule is then purged
with UPC oxygen, sealed, and autoclaved for 45 minutes at 120° C. The
carbon dioxide formed is purged from the ampule, trapped, and read by a
nondispersive infrared detector (NDER). The carbon dioxide detected is
thus used to determine the mass of the TOC irv the sample.

Analysis for Alkalinity

The sample is titrated to an electrometrically determined end point of pH
45.

Hardness

Calcium and magnesium ions in the sample are sequestered upon the
titrimetric addition of disodium ethylenediamine-tetraacetate. The end
point of the titration is determined visually.

EXM.CNC Al-2



METHOD REFERENCES

Analysis References

Volatile Organic Compounds

Semivolatile Organic Compounds

Total Metals

Alkalinity

Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1986), Method 8240B.

Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1986), Method 8270B.

Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1986, updated July 1992),
Methods 6010A, 7060,7470A, 7471A, and 7740.

Methods for Chemical Analysis of Water and Wastes,
EPA-600/4-79-020, March 1983 and subsequent revisions.

Method 310.1.

Chemical Oxygen Demand Methods for Chemical Analysis of Water and Wastes,
EPA-600/4-79-020, March 1983 and subsequent revisions.

Method 410.4.

Total Hardness Methods for Chemical Analysis of Water and Wastes,
EPA-600/4-79-020, March 1983 and subsequent revisions.

Method 130.2.

Total Organic Carbon

Total Organic Carbon

Methods for Chemical Analysis of Water and Wastes,
EPA-600/4-79-020, March 1983 and subsequent revisions.

Method 415.1.

90-3, Standard Methods of Chemical Analysis,
6lh Edition, 1963.
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V Aqueous /vnaiyucai uesuus f
Volatile Organic Compounds-Indicator Chemicals

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DATE COLLECTED:

MATRIX:

MOISTURE CONTENT:

ANALYTB UNITS

Acetone Mg/L
B«nz«nc Mg/L.
2-Butanone Mg/L
GthylbmzoKC t'g/L

Toluene Pg/L
Xylcne (tol«\) jig/L

CI^WSSW-1

7/31/97

AQUEOUS

N/A

20 U
5.0 U
20 U
5.0 U
20 U
5.0 U
5.0 U

GL-WS3W-1DUP

7/31/97

AQUEOUS

N/A

20 U
5.0 U
20 U
5.0 U
20 U
5.0 U
5.0 U

GL.WSSW-2

7/31/97

AQUEOUS

N/A

20 U
5.0 U
20 U
5.0 U
20 U
5.0 U
5.0 U

GL-WSSW-3

7/31/97

AQUEOUS

N/A

33 U
83 U
33 U
83 U
33 U
8.3 U
8.3 U

GUWS-SW4

7/31/97

AQUEOUS

N/A

20 U
5.0 U
20 U
5.0 U
20 U
5.0 U
5.0 U

GL-WS-BR

7/31/97

AQUEOUS

N/A

20 U
5.0 U
20 U
5.0 U
20 U
5.0 U
5.0 U

TRIP BLANK

7/31/97

AQUEOUS

N/A

20 U
50 U
20 U
5.0 U
20 U
50 U
5.0 U

) - This result should be considered a quantitative estimate.
B - This result it qualitatively invalid since this compound was delected in a blank at a similar concentration.
U - This compound was analyzed but not delected. The numerical value represents Ihe quanKMtion limit of the compound.
U] - This compound was analyzed but not detected. The numerical value that represents I ho quantitation limit o( Ihe compound is

a quantitivc estimate.
N/A -Not applicable.

DitrJ



SAMPLE 1 OCA 1 ION:

i>AU'.<ou,r.cn:u.
IM-RCIINT MOISTURE :

ANAI.YTE

Aft'tniie

Den/me

2 IKit.Mume

r.thylhrruent'

•1 Mrlhyl 2-|>fMMM(mt-

Ic.lurilf

Xylrrir(lnl.il)

UNITS

HB/K«

PB/KR

"K/Kg
I'B/KR

I'B/^K

MB/KB
MK/Kg

CI.-SSSKD-I

7/31 /«»7

24

26

65

26

65

26

65

6.5

U

U

U

U

U

U

U

CI.-SSStilMDUP

7/31 /<*7

24

26

66

26

66

26

66

66

Volatile Organic Compounds-Indicator Chemicals
The Lubrizol Corporation

Creiner'd Lagoon Site
Sandusky County, Ohio

U

U

U

U

U

U
U

<;i.-ss-st-n 2
7 1 \ \ 1 liT• / I* 1 / "/

34

30
75
30
75
30
7.5
75

U

U

U

U

tl

U

U

CI.-SSSI-D-.T

22

26

64

26

64

..'<>

(.4

64

U

U

I)

U

II

II

U

<ii.sssi-:i)4

27

74

64

17

64

:>H
1.4

d«)

1

U

1

U

U

U

U

| Oils rrMilt <ilu>iili.l t>t* i onnlilcml a <|u,u\llt/itlvr rsllninlr

Jl • T)iis result is t|iifl]|l,illvfly tnvnllil ulnce Hits rnmpoiind was ilrli-t ti-d In A I.Link. i\( it slinilrtr l

U Tins <omjH>und wns .in,ily/.«-d hul nol ilrltttvd. The niimcrknl v.iluc rqitrscnh (lie i|u.inlil.illon limit uf llu-1 (MMIIH|

l)| - This 1'nmpiumd was ,in.ily/rd hul nol drlrclrd The nunirricnl v.iluv Ihrtl rcprcsi'iits the i|nmilit.Mion limit nf Ihr tiMii|<iuiiid is
.1 (|ii.inlilivr cslnn.ilc

N/A - Nol ii

Appro*** for Quillljr
AMWIKM RtliHt by:

*»
Din-in,.:..

Page I



volatile Organic Compounds-Indicator dL <nicals
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:

DATE COLLECTED:

MATRIX:

MOISTURE CONTENT:

ANALYTE UNITS
bis(2-Ethylhexyl) phthalate ng/L
1,2-Dichlorobenzene Pg/L
Fluoranthene Pg/L
Isophorone Mg/L
2-Methylnaphthalene Pg/L
2-Methylphenol Pg/L
4-Methylphenol Pg/L
Naphthalene Pg/L
Phenol pg/L
1,2,4-Trichlorobenzene Pg/L

GL-WS-SW-1

7/31/97

AQUEOUS

N/A

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

GL-WS-SW-1DUP

7/31/97

AQUEOUS

N/A

8.4 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

GL-WS-SW-2

7/31/97

AQUEOUS

N/A

10 U
10 U
10 U
10 U
10 .U
10 U
10 U
10 U
10 U
10 U

GL-WS-SW-3

7/31/97

AQUEOUS

N/A

10 U
10 U
10 U
10 U
10 U
10 UJ
10 UJ
10 U
10 UJ
10 U

GL-WS-SW-4

7/31/97

AQUEOUS

N/A

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

GL-WS-ER

7/31/97

AQUEOUS

N/A

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

J - This result should be considered a quantitative estimate.
D - This result is qualitatively invalid since this compound was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
UJ - This compound was analyzed but hot detected. The numerical value that represents the quantitation limit of the compound is

a quantitive estimate.
N/A - Not applicable.

Approved for QotlKj
AMVBIM* ReleaM by:
"~^ Rev 2.

Page I



Scmivolatlle Organic Compounds-Indicator Chemicaln
The Lubrizol Corporation

Creincr'd Lagoon Site
Sandunky County, Ohio

SAMIMIiMK'AIION:
DATIi I Ol.l.rCTliU:
I'lKCT.NI MOISTURE:
ANAI.YTE
l>li(2 i:iliyllirxyl)phllwilAlr
1.2-1 >iililiirotirn/rm»
riiinranlltcne
Isophofone
2-Mvlltylnnpl\ll>Alent*

2 Mrlliylplit'nol

•1 Mrlhylplirnnl

N.tplillMlrnc

I'lii-nnl

1,2,4 1 in hlofol'i'ii/i'Mi-

UNITS
PR/KR
PR/Kg
PR/KR
PR/KR
PR/KR
PR/KR
PR/KR
PR/KR
PR/KR
PR/KR

CI.SSSW) 1

7/31/97

24

430

430

430

430

430

430

430

430

430

4.30

U

U

U

U
U
U
t )
U
U
U

c;i. sssri) inur
7/.1I/V7

24

440 U
440 U
440 U
440 U
440 I)
440 U
440 U
440 U
440 U
440 t)

UI.-SS SliU 2

7/31 /V7

34

W) )

5(XI U
500 U
500 U
500 U
51X1 11
5(X) I )
500 U
5(X) I)
5(X) U

(U. SSSI D 3

7/HI/V7

22

430 U
430 U
430 U
430 U
430 U
•11(1 II
430 1 1
430 U
430 U
430 U

<:i SSSI;IM
7/.\l/«7

27

450 U
450 U
450 LI
450 U
150 (I

•IMl U

45(1 (1

•IM> 11

•150 |l
45(1 U

| • Tin.* rcMil! should (><• conMtlrrod A t|iianlilallvf rnHmalf

II MUM rt-Mill I* i|ii.ililalivi'ly inv.ilid siiui* lln.s compound w.i.i di-li-i In) in ,1 hl.ink ,it ,i Miml.ir i mx i>iilr.ilicn

U • Mils i (impound WAS .in.ily/.cd but not ilrlrcled Tl>r IIUIIHTM ,il v.tluc rrpii'M-nls Ihr i|ii.inlil.itinn limit ol llir < ntupoiiiid

t JJ Tin1-1 iiinpinind w.is .in,ily/rd bill not drln led Kir niiuicrii.il v.iliu- lh.il rrprrscnls Ihr i|ii.uilil.iln>n lunil nl Ihr < niiipinind is

,i i|ti,mtilivr ci

N/A - Not n l i r . i

ApprevH for QotHly
AlMtrcnr* RtlttM byt

Dur.

Page I



Total Metals-Indicator Chemicals
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:
DATE COLLECTED:
MOSITURE CONTENT:
MATRIX:
ANAYTE UNITS
Antimony mg/L
Arsenic nig/L
Beryllium mg/L
Cadmium rnB/L
Chromium %

 mg/L
Cobalt mg/L
Copper mg/L
Lead mg/L
Mercury mg/L
Nickel mg/L
Selenium mg/L
Silver mg/L
Thallium mg/L
Zinc mg/L

Inorganic Analysis

Alkalinity mg/L
Chemical Oxygen Demand mg/L
Total Hardness mg/L
Total Organic Carbon mg/L

GL-WS-SW-1
7/31/97

N/A
AQUEOUS

0.010 U
0.010 UJ

0.0050 U
0.0020 U
0.0050 U
0.050 U
0.025 U
0.0030 U
0.00020 U

0.040 U
0.0050 UJ
0.0050 U
0.010 UJ
0.050 U

250
10 U

410
4 B

GL-WS-SW-1DUP
7/31/97

N/A
AQUEOUS

0.010 U
0.010 UJ
0.0050 U
0.0020 U
0.0050 U
0.050 U
0.025 U
0.0061 J
0.00020 U
0.040 U
0.0050 UJ
0.0050 U
0.010 UJ
0.050 U

260
10 U

410
4 B

GL-WS-SW-2
7/31/97

N/A
AQUEOUS

0.010 U
0.010 UJ
0.0050 U
0.0020 U
0.0050 U
0.050 U
0.025 U
0.0030 U
0.00020 U
0.040 U

0.0050 UJ
0.0050 U
0.010 UJ
0.050 U

250
10 U

420
4 B

GL-WS-SW-3
7/31/97

N/A
AQUEOUS

0.010 U
0.010 UJ
0.0050 U
0.0020 U
0.0050 U
0.050 U
0.025 U
0.0030 U
0.00020 U
0.040 U
0.0050 UJ
0.0050 U
0.010 UJ
0.050 U

240
10 U

400
4 B

GL-WS-SW-4
7/31/97

N/A
AQUFOUS

0.010 U
0.010 UJ
0.0050 U
0.0020 U
0.0050 U
0.050 U
0.025 U

0.0030 U
o.mx)2o u
0.040 U

0.0050 UJ
0.0050 U
0.010 UJ
0.050 U

240
10 U

390
4 B

GL-WS-ER
7/31/97

N/A
AQU1IOUS

0.010 U
0.010 UJ
0.0050 U
00020 U
0.0050 U
0.050 U
0.025 U

0.0030 U
0.0(1020 U
0.040 U
0.0050 UJ
0.0050 U
0.010 UJ
0.050 U

NA
NA
NA

1

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this compound/analyte was detected in a blank

at a similar concentration.
U - This compound/analyte was analyzed but not detected. The numerical

value represents the quantitation/detection limit of the compound/analyte.
UJ - This compound/analyte was analyzed but not detected. The numerical value that represents the quantitation limit

of the compound/analyte is a quantitive estimate.
N/A - Not applicable.

Page 1

ApprorcdforQmHtr
AMUrnM* Retasc by:



IUI4I KlVlrflfi-IIIUItdlUI V. IIVIIIIKIR

Tht Lubrlzol Corporation
Grtlntr't (.•goon Stl«

S-mduiky County, Ohio

SAMPLE UX'ATION
DAI I'e oi l i;a ED
MOSI1UKE CONTENT
ANAY1E UNITS

MrUli
Antimony niR/kg
AISITIIC mg/k);
llriyllitim nig/kg
Cadmium mg/kn
( hrnmiiim '"K/kK
Cii|i|>pi "iR/k
1 roil iiix/kg
Mrfuiry "'R/fcrt
Nukrl (KK^^K
Srlrnlimi "'K^R

Silver '"K/M

Ih.illuim ing/kg

/me '"R/kK

Inniginlr An«ly«l>

liil.il Pr^.tmr C.irhon "'K^B

(a.sssrui
7/.1I/97

?u

\3 U|
40 J

Of.* U
026 U
rt6

HI 1

46 1
0 13 U

H6

0 r>!( ll|

OftH U

1 .1 U

.1.1.5

710 II

<;i .-sssi'.o luur
7/l|/»7

2 4 4

13 U)

33 )

OM> U

026 U

41

HI )

4S 1

013 U

K 1

Oh* tl|

06A U

1.1 U

28 1

H20

Cl. SSSI'U J

7/l|/»7

.137

1 5 UJ

39 |

075 U

030 U

<<H

110 |

H4 I

0 IS U

155

1 5 U|

075 U

1 5 U

523

S200

<;i sssnj.1
7/.ll/«7

224

13 U)

42 I

UM U

026 It

6 2

IM I

63 |

0 13 U

127

OM Uj

OM U

1 3 U

3') 0

4*100

t.l . SSSI.O4

7/1I/M7

2 7 4

1 4 U|

64 |

069 U

02H U

•Ml

l '»6 |

10 3 |

014 U

U.7

1 4 H|

0 6>» II

1 4 U

772

TMHI

| - Thli irMill ^hnultl hr rofi^itlrrrH H c|iinnt!titMvF pvtlmnlr

U Thin rmill in <|ualllfllivrly invnlld linir lhi<i i uiiip(niiul/ni\nlylc was Jrlrrlrd In a Mark
nl A nlmllnr rnnrrnlr«llnn.

U • I In' n>mp(Hinil/anjilylr wnn nnaly/rd bul not Hrtrrlrd Thr niimrricnl
vulur rrptrirnl^ I he (ju.iMlllnllon/ilrlrc lion limit <>l Ihr t onipinind/nnfllylr

U| • Thlt < (inipound/flnnlylr wan minly/i-d but nnl drlrc Ird Tl>f mimrrlral valtir llml rvprripnln Ilir i|umililallun lltiill
of Ihr (ompound/annlylr In n i|iinnllllvr rfillinslr

N/A • Nnl applicable

Approvtd for Qualltj
AMPWIM Rtlriff by:



Grain Size Testing Results



PARTICLE SIZE DISTRIBUTION TEST REPORT
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>>~oWî _- " i
^T°Trt

1 0.1
GRAIN SIZE • mm

%SANO

76.4

i

• c-^m o-— «•*-o
0-01 0.001

%SILT

10J

%CLAY

4.4

DSO i D3o DIS D-(o

0 130 | 00999 0.0756 0.0623

MATERIAL DESCRIPTION
Gray fine to come SILTY SAND, trace fine gravd. noted strong organic odor.

i Prefect No. 60229002 Cfient ERM, Inc.

Project Lubraol Project

o Source: Sample

cc
1.09

uses
SM

cu

2.37

AASHTO

Remarks:

oHCNLab*1015.

No.: SED-1 ElevJDepth:

PARTICLE SIZE DISTRIBUTION TEST REPORT

H. C. NUTTING COMPANY *_,«. ,



PARTICLE SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION

Gray fine to coarse SILTY SAND, trace fine gravel, noted organics/odor.

Project No. 60229.002 Client: ERM,Inc.

Project: Lubrizol Project

o Source: Sample No.: SED-2 ElevJDepth:

PARTICLE SIZE DISTRIBUTION TEST REPORT

H. C. NUTTING COMPANY
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OHCN Lab #1016.

Figure Number 2
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O mowiliUl gi«» uuc iu ijuaiac 011*1 i OSXIILS. uutcu unit organic odor.

Project No. 60229.002 Client: ERM, Inc.
Project: Lubnzol Project.

o Source: Sample No_- SED-3 EtevJOepth:

PARTICLE SIZE DISTRIBUTION TEST REPORT

H. C. NUTTING COMPANY
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Figure Number 3
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION
o Gray f-c SILTY SAND, with organic fines, noted roots and strong organic odor.

1Project No. 60229.002 Client: ERHInc.

Project: Lubrizol Project.

o Source: Sample No.: SED-4 ElevJDepth:

PARTICLE SIZE DISTRIBUTION TEST REPORT

H. C. NUTTING COMPANY
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Figure Number 4



Appendix ]
Summary of Analytical Data Sets
and Statistical Analysis for Risk
Assessment



Summary of Volatile Organic* Data for On Site Soil 0-14 Feet *
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-SS-SM-1
Sample Depth 5'-7'

Volatile Organics
Chloro methane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1 ,1 -Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)*
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon tetrachloride
Bromod ichloromethane
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
Trichloroethene
Dibromocnloromethane
1 ,1 ,2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromoform
4-MethyI-2-pentanone
2-Hexanone
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroe thane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)
Vinyl acetate

1800
1800
1800
1800
900
2200
900
900
900
900
900
900
910
900
900
900
900
900
900
900
900
860
900
900
8700
3600
900
470

12000
900
7000
900

34000
1800

U
U
U
U
U
B
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
J
U
U
J
U
U
J
U

U

U

GL-SS-SM-2
3'-5'

1500
1500
1500
1500
750
1100
750
750
750
750
750
750
3000
750
750
750
750
750
750
750
750
350
750
750
6800
3000
750
750

11000
750
8100
3800
38000
1500

U
U
U
U
U
B
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
J •
U
U
U

U

U

GL-SS-SM-3
5'-T

2100
2100
2100
2100
1000
1500
1000
1000
1000
1000
1000
1000
1900
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
8100
4200
1000
1000
1300
1000
1000
1000
2000
2100

U
U
U
U
U

i B
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U

U
U
U

U
U
U

U

GL-SS-SM-4
5'-T

17000
17000
17000
17000
8300
7100
8300
8300
8300
8300
8300
8300
33000
8300
8300
8300
8300
8300
8300
8300
8300
5600
8300
8300
28000
33000
8300
8300

140000
8300
76000
8300

340000
17000

U
U
U
U
U
B
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
J
U
U
U

U

U

U

GL-SS-SM-5 GL-SS-SM-5 DUP
5'-T 5'-7

7300
7300
7300
7300
3600
19000
3600
3600
3600
3600
3600
3600
15000
3600
3600
3600
3600
3600
3600
3600
3600
1800
3600
3600

46000
15000
3600
3600
5600
3600
3700
3600

22000
7300

U
U
U
U
U
B
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
J
U
U
U
J
U
J
U
J
U

29000
29000
29000
29000
14000
6600
14000
14000
14000
14000
14000
14000
58000
14000
14000
14000
14000
14000
14000
14000
14000
8600
14000
14000
80000
58000
14000
14000
34000
14000
23000
14000

140000
29000

U
U
U
U
U
B
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
J
U
U
U
J
U
J
U
J
U

GL-SS-SM-5
1V-131

5100
5100
5100
5100
2600

32000
2600
2600
2600
2600
2600
2600
10000
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
55000
10000
2600
2600
2600
2600
2600
2600
2600
5100

U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U

GL-SS-SM-6
5'-7

1500
1500
1500
1500
770
5900
770
770
770
770
770
770
3100
770
770
770
770
770
770
770
770
770
770
770

23000
3100
770
770
2100
770
730
770

3500
1500

U
U
U
U
U
B
U
U
U
U
U
IT
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U

U
J
U

U

Notes:
All results are reported in units of ug/kg.
DUP = Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
Results for 1,2-Dichloroethene in samples GL-SS-SB-1 through GL-SS-SB-13 reprsent concentrations of cis-1,2-Dichloroethene.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



ixcir n-t iv KM i
Summary of Volatile Orjftnici Dtttfor On Silr Soil 0-14 fttt
GrriHtr't Lagoon Sltt, Fremont Ohio

Sample Location CUS&SM 6
Sample Depth IT- 13'

Vttlaltlf I ironic*

< 'hlnromHhune
Bromomrlhnne
Vinyl chloride
C'hloroelhitne
Melhylene chloride
Acetone
Carbon duul/ide
1.1 Pirhlcirnrlhene
1,1 1 >ichl(irot<thane
1.2- Mi< hliwirlhenp (total)'
( 'hlnmforin
1 ,2 1 >lrhlororlhnne
2 Huliinonr
1,1,1 Trli hlonwthane
( ttrlxin trtrm hlorldf
Hriiinodirhlnromcthane
1,2 1 >i< Mcropropnne
»•»- 1 ,3-1 )irhl<>ropropene
Trn hlnriH'llii'nr
1 >ibrnmorhloromrlhnne
1 , 1 ,2-Trii hloropthnne
Urn/mo
Inins 1,3 1 )ichloroproprne
Hromoform
•l-Melhyl-2-pcnlnnone
2-Hexnnonc1

Trlrnrhloroctheno
1 ,1 ,2,2-Trlrnchloroelhane
Toluene
( 'hlorobcnMTW
KlhylN'n/.rno
Slyrene
Xylcno) (total)
Vinyl mrl,il<>

3100
3100
3100
3100
1600

27000
1600
1600
1600
1600
1600
1600
6300
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

35000
6300
1600
1600
1600
1600
1600
1600
1600
3100

U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U

CUSfi-SN
3'-5'

3100
3100
3100
3100
1500
4500
1500
1500
1500
1500
1500
1500
6100
1500
1500
1500
1500
1500
1400
1500
1500
4300
1500
1500

50000
6100
1500
1500

43000
1500

10000
1500

51000
3100

1-7 CbSS-SM-7
7-91

U
U
U
U
U
B
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U

U
U

J
U
U
U

U

U

U

1500
1500
1500
1500
770

16000
770
770
770
770
770
770
3100
770
770
770
770
770
770
770
770
770
770
770

28000
3100
770
770
1200
770
770
770
560
1500

U
U
U
U
U
i

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U

U
U
U

J
U

ir-131

120
120
120
120
60

6500
60
60
60
60
60
60
74
60
60
60
60
60
60
60
60
60
60
60
490
240
60
60
51
60
60
60
41
120

U
U
U
U
U
J
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U

J
U
U
U
J
U
U
U

J
U

;;i,-ss-sM-7 DUI>
ll'-13'

12
12
12
12
6.2
60
6.2
6.2
62
6.2
6.2
62
3.6
62
62
62
6.2
6.2
6.2
6.2
6.2
62
6.2
6.2
16
25
6.2
6.2
6.2
6.2
6.2
6.2
6.2
12

U
U
U
U
U
B
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
B
U
U
U
U
U
U
U
U
U

r.USS-SM-B
o--r

30000
30000
30000
30000
15000
61000
15000
15000
15000
15000
15000
15000
61000
15000
15000
15000
15000
15000
4500
15000
15000
27000
15000
15000

100000
61000
15000
15000

330000
15000
97000
15000

460000
30000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U

U
U

J
U
U
U

U

U

U

r.USS-SM-8
3'-5'

30000
30000
30000
30000
15000
21000
15000
15000
15000
15000
15000
15000
59000
15000
15000
15000
15000
15000
77(X)

1 5000
15000
25000
15000
15000

140000
59000
15000
15000

290000
15000

110000
15000

520000
30000

U
U
U
U
U
B
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U

U
U

U
U
U

U

U

U

r,i,-ss->sM
7-.91

7400
7400
7400
7400
3700
7100

3700
1700
1700

1700
1700

.1700
1 5(KX)
3700
3700
3700
3700
3700
2KX)
.1700
.1700

5200
.1700
.1700

45000
15000
3700
3700

HI 000

3700
30000
3700

150000
7400

18 CUStkSM-8

U
U
U
U
U
B
U
U
U
U
U
U
U
U
U
U
U
U
I
U
U

U
U

J
U
U
U

U

U

U

3000
3000
3000
3000
1500
6800
1500
1500
1500

1500
1500
1500
6000
1500
1500
1500

1500
1500

1500
1500

1 500
880

1500
1500

18000
6000
1500
1500

11000

1500
5000
1500

24000
3000

U

U
U

U
U

B
U
U
U

U
U
U
U

U
U
U
U

U
U
U
U

J
U
U

J
U
U
U

U

U

U

Notes:

All results are reported in units of ug/kg.
I3UP - Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
Results for 1,2-DichJoroelhene in samples GL-SS-SB-1 through GL-SS-SB-13 reprsent concentrations of cis-l,2-Dichloroethene.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



Summary of Volatile Organic* Data for On Site Soil 0-14 Feet I
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-SS-SM-9
Sample Depth 4'-6'

Volatile Organics
Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1 ,1 - Dichloroethane
1,2-Dichloroethene (total)*
Chloroform
1,2-Dichloroethane
2-Butanone
1 ,1,1 -Trichloroethane
Carbon tetrachloride
Bromod ichloromethane
1,2-Dichloropropane
cis-1 ,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1 ,1 ,2-Trichloroethane
Benzene
trans-1 ,3-DichIoropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Elhylbenzene
Styrene
Xylenes (total)
Vinyl acetate

12 U
12 U
12 U
12 U

6.1 U
25 U
6.
6.
6.
6.
6.
6.
25
6.
6.
6.
6.
6.
6.
6.
6.
6.
6.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

6.1 U
25 U
25 U
6. U
6. U
6. U
6. U
6. U
6. U
6. U
12 U

GL-SS-SM-9
6'-8'

12
12
12
12
6.2
12
6.2
6.2
6.2
6.2
6.2
6.2
2.5
6.2
6.2
6.2
6.2

• 6.2
6.2
6.2
6.2
6.2
6.2
6.2
25
25
6.2
6.2
6.2
6.2
6.2
6.2
6.2
12

U
U
U
U
U

J
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-SS-SM-9
12'-14'

13
13
13
13
6.3
33
6.3
6.3
6.3
6.3
6.3
6.3
7.5
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

' 7.9
5.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
13

U
U
U
U
U

i
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
J
J
U
U
U
U
U
U
U
U

GL-SS-SM-10
4'-6'

12
12
12
12
6.2
25
6.2
6.2
6.2
6.2
6.2
6.2
25
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
25
25
6.2
6.2
6.2
6.2
6.2
6.2
3.6
12

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U

GL-SS-SM-10
6'-8'

12
12
12
12
6
71
6
6
6
6
6
6

4.9
6
6
6
6
6
6
6
6

4.9
6
6

5.6
24
6
6
6
6
6
6
6
12

U
U
U
U
U

U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
J
U
U

J
U
U
U
U
U
U
U
U
U

GL-SS-SM-10
12'-14'

13
13
13
13
6.3
36
6.3
6.3
6.3
6.3
6.3
6.3
4.0
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
3.9
25
6.3
6.3
6.3
6.3
6.3
6.3
6.3
13

U
U
U
U
U

U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U

GL-SS-SS
O'-l'

2600
2600
2600
2600
1300
1300
1300
1300
1300
1300
1300
1300
5200
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
5200
5200
1300
1300
1300
1300
3500
1300

26000
2600

U
U
U
U
U
B
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U

U

U

GL-SS-SB-1
6-8

1500

3000
750
750

380

3000

750

750

10000

750

750
750
750

U

U
U
U

U

U

U

U

U

U
U
U

Notes:
All results are reported in units of ug/kg.
DUP = Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
Results for 1,2-Dichloroethene in samples GL-SS-SB-1 through GL-SS-SB-13 reprsent concentrations of cis-1,2-Dichloroethene.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



Summary of Volatile Organic* Data for On Stffr Soil 0-J4 Frrt
Grtiner'i Lagoon Site, Frrniont Ohio

Sample Location GI.-Sft.SH-2
Sample Depth 6-8

Volatile Organic*
< °hlorr>nv*th«n0
Hmmnmplhanv
Vinyl t hlorlde
< "hlorurlhane
Mrlhyk»ne chloride
Arelone
Carbon diaul/ide
1,1 -PIchluroPtiuTti*
1,1 ! >lc hlororthmw
1,2 DiihloriH-lhcnr (tol.il)*
( hloroform
1,2 |)l< hlortM'lhnnr
2 Hulnnnm*
1,1,1 Trlfhlnnx-Uuint'
( 'arlxin tctrm hlnrldo
Br« inxul It h lorurm-lhiini1

1,7 Hii •lilompmpnm1

» Ls-1,3 1 >i< hloropropcnr
Trii hloriN-tlicnr
1 Miromix hloromrlhnru*
1 , 1 ,2-Trirhlororthunr
Hcn/rnr
Iran.*- 1 ,3 I lichlornprnprnr
Brornoform
4 Methyl-2-pcnlnnotw
2-Hrxnnom1

Tftrnrhloroplhem*
1 ,1 ,2,2Trlrnc-hloroellinn«
Tolui-ni'

KlhylN-n/i-nc
Slyrcnr
Xylrmti (totnl)
Vinyl wcrtalt'

3100

0400
1500
1300

760

6100

1500

1500

50000

1300

1300
1300
1300

U

U
U

U

U

U

U

U

U
U
U

GU*&S
fVB

12

63
5 8
3 8

29

23

5.8

39

23

3.8

3.8
5.8
5.8

B-3 GÎ SfVSM GL-SkSB-4 HUP GI^SS^H-S (MW-2)
8-10 8-10 6-8

U

J
U
U

U

U

U

J

U

U

U
U
U

2600

19000
1300
1300

640

3100

1300

1300

39000

1300

1300
1300
1300

U

' J
U
U

U

U

U

U

U

U
U
U

1300

27000
760
760

380

3100

760

760

30000

760

760
760
760

U

J
U
U

U

U

U

U

U

U
U
U

12

13
6.2
62

3 1

23

6.2

4.0

25

6.2

6.2
6.2
6.2

U

J
U
U

U

U

U

J

U

U

U
U
U

(-,1,-SkSI
4-6

12

23
5.8
5 8

2<>

23

5.8

5.8

23

5.8

5.8
5.8
5.8

14-6

U

U
U
U

U

U

U

U

U

U

U
U
U

GI.-SS-SB=7
6-8

12 U

10 J
61 U
6 1 U

» U

24 U

6.1 U

6.1 U

24 U

6.1 U

6.1 U
6.1 U
6.1 U

lll.-SK.SB-8
4 6

12

48
6
6

1

24

fi

6

7.7

6

6
6
6

U

J
U
U

U

U

U

U

B

U

U
U
U

Notes:
All results are reported In units of ug/kg.
DUP - Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
Results for 1,2-Dichloroelhene in samples GL-SS-SB-1 through Gl̂ SS-SB-13 reprsent concentrations of cis-1,2-Dichloroethene.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



iaotes\-i
Summary of Volatile Organic* Data for OH Site Soil 0-14 Feet
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-SS-SB-9 GL-SS-SB-10 GL-SS-SB-11 GL-SS-SB-12 GL-SS-SB-13
Sample Depth 4-6 6-8 0-2 6-8 6-8

GL-SS-SB-13 DUP MW-13
6-8 8-10'

Volatile Organics
Chloromethane
Bromomethane
Vinyl chloride 12 U 12
Chloroethane
Methylene chloride
Acetone 18 J 14
Carbon disulfide 6.1 U 6.1
1,1-Dichloroethene 6.1 U 6.1
1,1 - Dichloroethane
1,2-Dichloroethene (total)* 3 U 3.1
Chloroform
1,2-Dichloroethane
2-Butanone 24 U 24
1,1,1 -Trichloroethane
Carbon tetrachloride
Bromod ichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroelhene 6.1 U 6.1
Dibromochlorome thane
1,1,2-Trichloroe thane
Benzene 6.3 28
trans-1,3-DichJoropropene
Bromo/orm
4-Methyl-2-pentanone 24 U 6.3
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane

U 23000 U

J
U
U

46000 U
12000 U
12000 U

U 5800 U

U 46000 U

2000

5800
1000
1000

510

4100

U

J
U
U

U

U

12

9.1
5.9
5.9

24

U

J
U
U

U

U

12

41
6.1
6.1

3.1

24

U 12000 U

12000 U

J 40000 B

1000 U

1000 U

40000

5.9 U

5.9 U

24 U

6.1

6.1

24

Notes:
All results are reported in units of ug/kg.
DUP - Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
Results for 1,2-Dichloroethene in samples GL-SS-SB-1 through GL-SS-SB-13 reprsent concentrations of cis-1,2-Dichloroethene.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.

U

J
U
U

U

U

U

U

U

6400

750

3000

B

U

U

750 U

750 U

3000 U

Toluene
Chlorobenzene
Elhylbenzene
Styrene
Xylenes (total)
Vinyl acetate

6.1

6.1
6.1
6.1

U

U
U
U

6.1

6.1
6.1
6.1

U

U
U
U

85000

48000
12000 U

250000

1000

1000
1000
1000

U

U
U
U

5.9

5.9
5.9
5.9

U

U
U
U

6.1

6.1
6.1
6.1

U

U
U
U

750
750
750

750

U
U
U

U



i ucir n-t

Summary of Srniivolattlt Organic! Data for OH-SItt Soil 0-U Frtt
Grrturr't I ajfoon Silt. Fmnont Ohio

S«mpl« t.octtlon

Stmplt Depth

.Vimii>idff/r ( 'r^oMirn
t'll-IU.I

l>i»(2 ( 'hlororlhyl) ? Uwr
2 ( 'hloruphi-nol
l.!YI>i<'r)k>rt>tx>nzeiM»
1.4 Difhlorobenzene
1,2 l>ii-hlorobonzpne
2 Mftliylplu'iiol
2,2' O»y|iin(l < hlimiprnpiim-)

•1 Mrlliylphi-iiul

N NilniMiili n propyliiminr

I Iritii hloriM-lluim*

Nilrolx-n/i-m-

l.-tophoronr

2 Nilrophrnol

2,4 Dimclliylpliniol

l<i.s(2-('liloriM>tlu>xy)tT«-lhiini>

2,-l 1 V Itloroplu-nol

1 ,2.4 Trii lilori'lM-n/rnr

N.iplilli.ili-n<-

•1 < hluriMMilinr

1 lfx.li hlcirolnil.ulirnc

4 < 'liloro-3-mrlliylphiMiol

2 Mrlhyln.iphlhalt-ni-

HI-KIM hUmx-yrloprntmllrm-

2,4,6- Trichlorophrnol
2,4,!vTrirhlorophi-nol
2 rMimmuphlhnlrnp
2 -Nllronnfllm*
Dimi'thyl phlhnlatr
Ai I'Miiphlhylcm-
2,6 ninllnitolucni'
3 Nilroiimllm-
Ai riwplillu-nr
2,4 -Dinllniphi-nnl

4-Nilropht'nol
Dilvn/ofuran
2,4-Dinilrotoluone
Dielhyl phlhalate
4-Chlorophenyl phenyl elher
Fluorene

(U-SS-SM-l Ut.^SsSM-2
y-r y.y

1600

4700

4700

4700

490

1300

4700

471X)

47(X)

47(X>

47(X)

4700

471X)

4700

47IX)

47(X)

47IX)

1500

770

47(X)

4700

4700

930

2.KXX)

4700

4700

47(X)

23000

4700

4700

471X)

23(XX)

4700

23000

23000

4700

4700

4700

4700

4700

J
U
U
U
J
J
U
U
U
U
U
U
U
U
U
U
II
1
J
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

21000
79000
79000
79000
79000
79000
79000
79000
79(XX)
79000

79WX)

79000

79<XX)

79UX)

79(XX)

79(XX)

79(KX)

79(XX)

86(X)

7<XXX)

79000

79000

79<X>0

380000

79000

79000

79000

380000

79000

79000

79000

380000
79000

3WXXX)
380000
79000
79000
79000
79000
79000

J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
II
U

I
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

c;i.-sft-8
y-r

4000
1100
1100
1100
1100
140
130
IKK)
2000
1100
1100
1100
1100
1100
180

1100
MIX)
190
290
1100
1100
1100
300
5300
1100
1100
1100
5300
1100
1100
1100
5300
1100
5300
5300
1100
1100
1100
1100
1100

M-3 C,l,-Sfi-SM-4

y-r

}
U
UJ
U
U
J
J
U
J
U
U
U
U
UJ
J
U
UJ

J
J
U
U
UJ

J
U
UJ
UJ
U
U
U
U
U
U
U
UJ
UJ
U
U
U
U
U

49000
260000
260000
260000
260000
260000
260000
260000
260000
261XXX)
260000
260000
260000
26(XXX>
260000
260000
7NXXX)
260000
260000
260000
260000
260000
260000
1300000
260000
260000
260000
1300000
260000
260000
260000
1300000
260000
1300000
1300000
260000
260000
260000
260000
260000

B
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U

y-r

26(XX)
31000
31000
31000
31000
31000
31000
31000
31 (XX)
3KXX)
31 (XX)
31 (XX)
31 (XX)
31 (XX)
31000
31 (XX)
3HXX)
31IXX)
hl(X)

31000
31000
31000
22000
ISOtXX)
31000
31000
31 000
150000
31000
31000
31000
150000
31000
150000
150000
31000
31000
31000
31000
31000

-5 t;

J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U

J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1,-Sf^SM-SlHJI'

y-r

50000
76000
76000
76000
76000
15000
76000
7MXX)
76000

76000

7MXX)

76000

76UX)

76000

7NXX)

76IXX)

76000

7«XX)

32(XX)

76000

76000

76000

78000

37(XXX)

76000

76000

76000

370000

76000
76000
76000
370000
76000

37(XXX)
370000
76000
76000
76000
76000
76000

J
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
J
U

U

U

1
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

r.i.ss-sM-s
ir-131

64000

13000

13000

13000

13000

13000

13000

rwxxi
l.UXX)

ruxxi
13000

13000

13000

13000

13(XX)

13IXX)

mxx)
n<xx)
I :vxx)
1TIXX)

131 XX)

13000

13<XX)

65(XX)
13000
13000
13000
65000
13000
13000
13000
65000
13000
65(XX)
65000
13000
13000
13000
13000
13000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U

r.i.-ss-sM-t>
y-r

65000

14(XX)

14000

14000

14000

14000

14000

14000

M(XX)

14(XX)

14(XX)

14000

141XX)

14(XX)

14(XX)

14IXX)

MOOO

M(XX)

M(XX)

M(XX)

MOOO

14000

14(XX>

66000

14000

14000

14000

66000

14000

MOOO

MOOO

66CXX)

14000

66000

66000

14000
14000
14000
14000
14000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U

C.I.SSSM 6
ir 13-

671XX)

MOOO

MOOO

MOOO

MOOO

MOOO

M(XX)

M(XX)

MIXX)

MIXX)

MIXX)

MIXX)

M(XX)

MIXX)

MIXX)

MIXX)

M(XX)

MIXX)

MIXX)

MIXX)

MIXX)

MIXX)

MIXX)

671XX)

MOOO

MIXX)

MIXX1

67IXX)

MOOO

MIXX)

MIXX)

671XX)

MIXX)

670(X)

67000

14000

14000

14000

14000

14000

U

U

U

U

U

U
U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

(il.SSSM
:v5'

130000

160000

1NXXX)

161 XXX)

160000

31 (XX)

16IXXX)

1MXXX)
INXXX)

1MXXX)

16tXXX>

16IXXX)

1MXXX)

16IXXX)

1NXXX)

1MXXX)

1UXXX)

•I2IXX)

IMXXX)

1 MXXX)

WXXX)

161)000

1WXX)

780000

160000

160000

1MXXX)

78IXXX)

160000

16IXXX)

16IXXX)

7B(X)00

160000

7WXXX)

780000

160000

160000

160000

160000

160000



-t (cowry
Summary of Semivolatile Organics Data for On-Site Soil 0-14 Fee
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-SS-SM-1
Sample Depth 5'- 7

Semivolatile Organics
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'- Dichlorobenzid ine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a) pyrene
lndeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(ghi) pery lene

23000
23000
4700
4700
4700
23000

520
4700
4700
4700
4700
4700
4700
23000
4700
4700
29000
4700
4700
4700
4700
4700
4700
4700

U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-2
3'-5'

380000
380000
79000
79000
79000

380000
79000
79000
79000
79000
79000
79000
79000
380000
79000
79000
550000
79000
79000
79000
79000
79000
79000
79000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-3
5'-T

5300
5300
1100
1100
1100
5300
190

1100
1100
1100
1100
120

1100
5300
1100
1100
4900
1100
1100
1100
1100
1100
1100
1100

U
uj
U
U
U
UJ
J
U
U
U
U
J
U
U
U
U

U
U
U
U
U
U
U

GL-SSSM î
S'-T1

1300000
1300000
260000
260000
260000
isboooo
260000
260000
260000
260000
260000
260000
260000
1300000
260000
260000
1300000
260000
260000
260000
260000
260000
260000
260000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-5 GL-SS-SM-5 DUP
S'-T1 S'-T1

150000
150000
31000
31000
31000
150000
4700
31000
31000
31000
31000
31000
31000
150000
31000
31000
21000
31000
31000
31000
31000
31000
31000
31000

U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
I
U
U
U
U
U
U
U

370000
370000
76000
76000
76000

370000
16000
76000
76000
76000
76000
76000
76000

370000
76000
76000
64000
76000
76000
76000
76000
76000
76000
76000

U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U

GL-SS-SM-5
1V-131

65000
65000
13000
13000
13000
65000
13000
13000
13000
13000
13000
13000
13000
65000
13000
13000
13000
13000
13000
13000
13000
13000
13000
13000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-SS-SM-6
S'-T1

66000
66000
14000
14000
14000
66000
14000
14000
14000
14000
14000
14000
14000
66000
14000
14000
33000
14000
14000
14000
14000
14000
14000
14000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-6
ir-131

67000
67000
14000
14000
14000
67000
14000
14000
14000
14000
14000
14000
14000
67000
14000
14000
14000
14000
14000
14000
14000
14000
14000
14000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-SS-SM-;
3'-5'

780000
780000
160000
160000
160000
780000
160000
160000
160000
160000
160000
160000
160000
780000
160000
160000
720000
160000
160000
160000
160000
160000
160000
160000

Notes:
All results are reported in units of ug/kg.
DUP - Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



Summary ofSrtitiwIattlf Organirt Data for On-SItt Soil 0-14 Fret
Grrlnrr'i lagoonSltr, frntwnt Ohio

Sample Location

Sample Depth

I'llt-nol

hh(2 < 'hlorwthyl) f Ihf r
2 ( hloroplirnol

1 ,3- Oli-hlorobt<n/*>n<*
1,41 Xc'hloruhenzi'ne
1,2-1 ta'hlnrnhenzmu*
2 Mrlhylpttrnnl
2,2' O«yl>is(l ( 'hlim>pn>p<tMp)

4 Mrlhylphi'iiitl
N NltriMKull n prupyliimliH'
} li'iiu'hlurtwthuiw
Nllrobrn/iw
l-Kiphorom-

2 Nilrophcnul
2.4 1 )imrthylphi-nol
l'i.s(2 ( 'hUiri>rthnxy)mrthnnr
2,4 1 >i< •hlornphrntil
1.2.4 Trii'hli'roN'n/i'nr
N.ipltdinlciu-
•t ( hloro.inilmc

1 Iri.ti hltirotnitrtdipnp
4 C 'hluro-.l-nu-thylphrnol
2 MflhylnnplUhnlpnp
1 li'xni l\li>rtK"y<-loppnUidipnp
2,4,(vTrl<'hlcirophpnol
2,4,5-Trldilorophpnol
2 ( hloronnphlhnlpnp
2 Nltroimlllnr
Diim-lhyl phlliulolp
Airniiphlhylpm?
2,f> Dliiilrololucnp
3 Nllro.tnilknc>
Atvnuphllii'nu
2,4 ninilmphonol
4-Nilrophenol
Diben/ofuran
2,4-Oinitrololuene
Diethyl phlhalato

4-Chlorophenyl phenyl elhcr
Fluorcne

Cl.SfvSM.7

45000
82(X)
8200
8200
8200
8200
1900

82(X)
141X1

8200
82(X)
82(X)
8201)
8200
1200
8200
8200

8200
H2(X)
8200
8200
8200
8200

41XXX)
8200
8200
8200
40000

8200
8200
8200
40000
8200
40000
40000
8200
8200
8200
8200
8200

U

U
U
U

U

J
U

J
U
U
U

U
U

J
u
u
u
u
u
u
u
u
u
u
u
u

• u
u
u
u
u
u
u
u
u
u
u
u
u

C.I,-SS-,SM-7 C,

11' 13'

540
400

400
400
400

400
400

4(X)
4(X)

400

400
4(X)
400
4(X)

400
400
4(X)

41X1

400
400
41X1
400

400

1900
400

400
400
1900

400
400
400

1900

400
1900
1900

400
400
400

400

400

,

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

l.-Sfk«JM-7 IHJI'

ir-131

5500
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
810
3900
810
810
810
3900
810
810
810
3900
810
3900
3900

810
810
810
810
810

,

U
U
u
u
u1

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

OM1

430000
560000
560000
560000
91000

230000
560000
560000
560000
560000
560000
560000
560000
560000
560000
560000
560000
350000
86000
560000
560000
560000
130000

2700000
560000
560000
560000
2700000
560000
560000
560000
2700000

560000
2700000
2700000
560000
560000
560000
560000
560000

8

,

U
U
u
J
J
u
u
u
u
u
u
u
u
u
u
u
J
J
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

3'-3'

330000
390000
390000
390000
390000
390000
390000
390000
39CKXX)
390000
390000
390000
390000
390000
390000
390000
390000
390000
390000
390000
390000
390000
390000
1900000
390000
39CXXX)
390000
1900000
390000
390000
390000
1900000
390000
1900000
1900000
390000
390000
390000
390000
390000

8

,

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

CU.-SS-SM

7.9-

250000

390000
390000
390000
390000
390000
390000
390000
390000
390000
390000
390000
391X100
39IXXX)
390000
390000
391XXX)
39(XXX1

390000
3<XXXXJ
39001X)
390000
3<XXXX)
1900000
390000
390000
3900tX)
1900000
390000
390000
390000
1900000
390000
1900000
1900000
390000
390000
390000
390000
390000

8

H
U
U
u
u
u
u
u
u
u
u
u
u
I)
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

C.I.-SS-SM-M

ir-131

53000
400
130
400
400

52
540
4(X)

460
•I(X)
4(X)
4(X)
48

4(X)

4(X)
4(X)

400
60

•|(X)

41X)
400
4IX)

4(X)
1<XX)
400
400
4(X)
1900

400
400
400

1900
400
1900
1900

400
400
400

400
400

U

J
U
u
1
u

u
u
u
J
u
u
u
u
)
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

C.1.SSSM9

4'6'

400
400
400
400
400
400
400
4(X)
4(X)
4(X)

400
4(X)
4(X)

4(X)
•NX)

401)
41X1

4(X)
4(X)

400
41 X I
400

401)
2(XX)
4(X)
400
400
2000
4(X)
400
400

2(XX)

400
2000
2000

400

400
400

400
400

U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

tll.SSSM <J

6' 8'

410
410

410
410
410
410
410

410
410
410
410
410
7<>0

410
410
410
410

410
410
410
410
410

410
2000
410

410
410

2IXX)
410

410
410

21XX)
410
2000
2000
410

410
410
410

410

U
U

U
U
U

U
U

U
U
I)
U

u
1
u
u
u
u
1)
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u



i-/ (Ctm i> i
Summary of Semivolatile Organic* Data for On-Site Soil 0-14 fee
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-SS-SM-7
Sample Depth 7-9*

Seinivolatile Organics
4-Nitroaniline
4,6- Dinitro-2- methy Iphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(ghi)perylene

40000
40000
8200
8200
8200
40000
8200
8200
8200
8200
8200
8200
8200

40000
8200
8200
8200
8200
8200
8200
8200
8200
8200
8200

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-SS-SM-7 GL-SS-SM-7 DUP
1V-131 1V-131

1900
1900
400
400
400
1900
400
400
400
400
400
400
400
1900
400
400
1900
400
400
400
400
400
400
400

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

3900
3900
810
810
810
3900
810
810
810
810
810
810
810
3900
810
810
1500
810
810
810
810
810
810
810

U
U
U
U
U
U1

U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-8
O'-V

2700000
2700000
560000
560000
560000
2700000
560000
560000
560000
560000
560000
560000
560000
2700000
560000
560000
4000000
560000
560000
560000
560000
560000
560000
560000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-8
3'-5'

1900000
1900000
390000
390000
390000
1900000
390000
390000
390000
390000
390000
390000
390000
1900000
390000
390000
2700000
390000
390000
390000
390000
390000
390000
390000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-8
7-9

1900000
1900000
390000
390000
390000
1900000
390000
390000
390000
390000
390000
390000
390000
1900000
390000
390000
2300000
390000
390000
390000
390000
390000
390000
390000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-8
ir-131

1900
1900
400
400
400
1900
400
400
400
400
400
400
400
1900
400
400
2500
400
400
400
400
400
400
400

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

J
U
U
U
U
U
U
U

GL-SS-SM-9
4'-6'

2000
2000
400
400
400
2000
400
400
400
400
400
400
400
2000
400
400
1000
400
400
400
400
400
400
400

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-9
6'-8'

2000
2000
410
410
410
2000
410
410
410
410
410
410
410
2000
410
410
480
410
410
410
410
410
410
410

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

Notes:
All results are reported in units of ug/kg.
DUP - Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



Summary of SrwtfolaUtt Orgaitirt Hit* for On-Slit Soil 0-14 Frtt
Grtinrr'1 Lagoon Sltr, Frrmoiit Ohio

Sample Location
Sample Depth

Scmii'o/iiti/r ( )f^(jii(f»
Ph«*nol
bh(2-a«k>roclhyl) Plhrr
2 ( 'lilorophcnol
1,3- Ok lilorotan/enc*
1,4-PU-hlorobenwne
1,2-Dlfhlorobenzene
2-Mflhylphcnol
2,2'-Oxyhb(l -( 'hloropmpane)
4 Mrlliylphrnol
N Nllrnsoill n prupylnmlnr
1 Irxm lilorix-llmnc
Nilrolx.'n/t*m%

Imipluirnni*
2 Nllroplii'iinl
2.4 OlinclhylphiMiol
l>l.i(2-< •hlimx-thoxy)mHhnnp
7,4 1 >n hlnrophc'nol
1 ,2,4-Trn hlorobon/rnr
Niiphlhulrnc
4 < 'hliiriMinlinr
Hrxnrhlorobutndlrne
4 ("hloro 3 mrthylphrnol
2 Mclhylnnphlhnlcne
Hi'xnrhlorix-yi loprnladlenr
2,4,6- Trichlorophcnol
2,4,5-Trirhlorophrnol
2 ( 'hlorormphlhnlrnp
2-Nllroiinllln«T
Dimethyl phlh ilnie
Act-nit phlhylrno
2,f> ninilrololucnc
3-Nltronnillnc
Aronuphlhi'm1

2,4~Olnltrophi*nol
4-Nllrophenol
Dibonzofuran
2,4-Dinitrotolucne
Diethyl phlhalate
4-Chlorophcnyl phenyl ether
Fluorene

GL-SS-SM9
12'- 14'

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
2000
410
410
410
2000
410
410
410
2000
410

2(XX)
2000
410
410
410
410
410

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GUSfi-SM-10 GL-SS-SM-10 t
4'-6'

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
2000
410
410
410
2000
410
410
410
2000
410
2000
2000
410
410
410
410
410

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

6--81

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
1900
390
390
390
1900
390
390
390
1900
390
1900
1900
390
390
390
390
390

U
U
U
U
U
U '
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

;us8-sM-io
12'- 14'

420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
420
2000
420
420
420
2000
420
420
420
2000
420
2000
2000
420
420
420
420
420

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

(~* 1 *.¥J <^* f~*l t?t? t*u i r-*t CC_CH *^
-M*"OT^«Q \ il_rt5&"\>[^ 1 V ilx l̂̂ ^ îy' A

o-.r

170000
170000
170000
170000
170000
170000
170000
170000
170000
170000
170000
170000
170000
17CXXX)
170000
170000
170000
170000
170000
170000
170000
170000
170000
800000
170000
170000
170000
800000
170000
170000
170000
800000
170000
800000
800000
170000
170000
170000
170000
170000

6-8 6-8

U 1400 6100
U
U
U
U 400 U 810 U
U 400 U 810 U
U 40 ) 810 U
U
U 170 ] 810 U
U
U
U
U 400 U 810 U
U
U 400 U 810 U
U
U
U 400 U 810 U
U 400 U BIO I)
U
U
U
U 400 U 810 U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-SS^B-3 GUSflSR-4
6-8 8-10

390 U 52000

390 U 8100 U
390 U 8100 U
390 U 8100 U

390 U H100 U

390 U HI (XI U

390 U HI 00 U

390 U HI 00 U
390 U HKX1 U

390 U H100 U



Summary of Semivolatile Organics Data for On-Site Soil 0-14 Feet
Greiner's Lagoon Site, Fremont Ohio

Sample Location
Sample Depth

Semivolatile Organics
4-Nitroaniline
4,6-Dinitro-2-melhylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Dichlorobenzid ine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(ghi) pery lene

GL-SS-SM-9
12'-14'

2000
2000
410
410
410
2000
410
410
410
410
410
410
410
2000
410
410
350
410
410
410
410
410
410
410

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U

GL-SS-SM-10 GL-SS-SM-10
4'-6' 6'-8'

2000
2000
410
410
410
2000
410
410
410
410
410
410
410
2000
410
410
1100
410
410
410
410
410
410
410

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

1900
1900
390
390
390
1900
390
390
390
390
390
390
390
1900
390
390
1400
390
390
390
390
390
390
390

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SM-10
12'-14'

2000
2000
420
420
420

1 2000
420
420
420
420
420
420
420
2000
420
420
460
420
420
420
420
420
420
420

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-SS-SS GL-SS-SB-1 GL-SS-SB-2 GL-SS-SB-3 GL-SS-SB-4
O'-V 6-8 6-8 6-8 8-10

800000
800000
170000
170000
170000
800000
170000
170000
170000
36000
170000
170000
172000
800000
170000
170000
870000
170000
170000
170000
170000
170000
170000
170000

U
U
U
U
U
U
U 400
U
U
J 400
U
U
J 400
U
U
U

400
U
U
U
U
U
U
U

U 810 U 390 U 8100 U

U 810 U 390 U 8100 U

U 810 U 390 U 8100 U

U 810 U 40 ] 8100 U

Notes:
All results are reported in units of ug/ kg.
DUP = Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



nun
Summary of Srtntwlatllt Org*itlc$ I)«t* for On-SItt Soil 0-N tut
Grtinrr't Lagoon Sitt, Frrmont Ofcto

9«mplc Location ( ;i,,HSSK-4 1

StmpU Depth 810

'Orffanln
63000

xx'lhyl) ether
ipnol
obenzene
obenzene 10000
obenwne 10000
MMiol 10000
(1 C'hlnropwpnw)
irnol KXXX)
ll-n propylnmlnf
rlhnnf
no

10000
IU)I

ylphi-nol KXXX)
orthnxyimrthimi'
nphnnnl
nmU-n/rnr KXXX)
ir 10000

HJP C:

U
U

U

u

u

u

u
u

USS-SB-5 (MW-2)
6-8

410

410
410
410

410

76

410

410

410

U

U
U

U

U

J

U

U
U

OL-S8-SB.6

4-6

380

380
380 '
380

380

100

380

380
380

U

U
U

U

U

J

U

u
u

C.L-SS-SB-7

6-8

400

400
400

400

400

400

400

400
400

U

U
U

U

U

U

U

U

U

cn^ss-s
4-6

400

400
400
400

400

400

400

400
4(X)

B-8 Q.-SK-SB-9
4-6

UJ

UJ
UJ
UJ

U)

UJ

UJ

UJ
UJ

400

4(»
400

400

•NX)

4(X)

4(X)

4(X)
4(X)

U

u
u
u

u

u

u

u
u

c;i .-SB-SB- 10 r.i.-sSsSB-n
6-8 02

130

400
400

400

4(X)

4(X)

400

4(X)

4(X)

| 17(XXX)

U 170000
U 39000
U 170000

U 17IKXX)

U 17IXXX)

U 17IXXX)

U ru/vvi.irHAAf

U 2WXX)

U

u
J
u

u

u

u

J
J

6-8

26000

400
400
630

310

•NX)

400

40(1

400

•12

1
1

I

1

I
I

NllroN-n/vnc
IfKiphnront
2 Nitrophrnol
2,4-1 )tmrlh
l>i.i(2-< 'hlor
2,4 Olrhlnr
1,2,4 Trii lil
Niiphthali'nr
4 C hloriwinilin
1 It'xiir
4-( 'hltiro-^-mi'thylphrnol
2 MfUiylnnphUiali-nt*
f IrxurhloriK-ycloprnlnd Irnc
2,4,6-Trirhlorophrnol
2,4,5-Trichlon>phpnol
2-('hloronuphlhn!ttn«*
2-Nitriwnillnp
Dimethyl phlholnte
Acrnuphthylene
2,6-Plnilrotolucnc
3 Nltrunnllinc
A<'('nnj)hlh«»ne
2,4-Dinitrophfnol
4-Nitrophenol
Diben/.ofurnn
2,4-Dinilrotoluene
Diethyl phthalate
4-Chlorophenyl phenyl elhcr
Fluorene

10000 u 410 U 380 400 U 400 UJ 4(X) U 400 U 2«XX1 J 400 I



fable A-2 (Can't)
Summary of Semivolatile Organics Data for On-Site Soil 0-14 Fe
Greiner's Lagoon Site, Fremont Ohio

I

10000 U 410 U 380 U 400 U 400 UJ 400 U 400 U 170000 U 400 I

10000 U 410 U 380 U 400 U 400 UJ 400 U 400 U 170000 U 400 I

Sample Location GL-SS-S&4 DUP GL-SS-SB-5 (MW-2) GL-SS-SB-6 GL-SSSB-7 GL-SS-SB-8 Gl̂ SS-SB-9 GL-SS-SB-10 GL-SS-SB-11 GL-SSSB-12
Sample Depth 8-10 6-8 4-6 6-8 4-6 4-6 6-8 0-2 6-8

Semivolatile Organics
4-NitroaniIine
4/6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl elher
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3/3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(ghi)perylene

10000 U 410 U 380 U 400 U 400 UJ 400 U 400 U 170000 UJ 400 I

10000 U 1600 380 U 850 J 270 J 400 U 370 J 510000 J 120

Notes:
All results are reported in units of ug/kg.
DUP - Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



Summary of Srmlvolatllr Organlci Data for On-Slit Soil 0-14 Fttt
Grrlnrr'i Lagoon Sitt, FrrmoNt Ohio

SampU Location
Sample Depth

Srmluofdfffr Organic*
I'hrnol
hl*(2-< "hloroHhyl) ether
2-Chlorophenol
1,3-Dlchlarobenzene
1 , 4 - Dich lorobenzene
1,2-Dirhlorahenzene
2-Mrihylphenol
2,2' OxybtsO-Chloroprnpune)
4 Mrthylphrnol
N-NHnw«xJI-n-pmpyUmln«»
Hrxnrhlaroctruinp

C-.I.-SK--SB
6-8

390

390
390
390

390

-13 d

U

U
U
U

U

6-8

400

400
400
400

400

HUP MW-13
ft-lff

U

U
U
U

U

460

460

460
460
460

460
460

U

U

U
'u
U

u
u

390 U 400 U 460 U
2 NUrophi-nol
2,4 -nimrlhylphcnol 390 U 400 U
hLi(2-( 'hlororlhoxy)m«*lh«nr
2/1 I )U hlorophcnol
1,2,4 TrirhloroN-n/rnp 390 U 400 U 460 U
N.iplith.ilmr 39(1 U 400 U 460 U

4-('hlorr>nnllinc
Hrxnchlorobutadlene
4-( hlortv^mrlhylphpnol 460 U
2-Mt-lhylnophlhalene 39() U 400 U 460 U
Hc-xm-hlorocyrlopenlndlpnc
2,4,6-Trlchlorophenol
2,4,5-Trlrhlorophpnol
2-C hloronnphlhnleno
2 Nilronnillnf
nimclhyl phthalate
Airnnphlhylnne
2Aninllrotoluene
3-Nllronnillnc
A»»-naphthene 460 U
2,4-Dl«itrophcnol
4-Nilrophonol 2300 U
Dihen/.ofurnn
2,4-Dinilrotolucne 460 U
Dielhyl phlhalate
4-Chlorophenyl phenyl ether
Fluorene



Table A-2 (Con't) f
Summary of Semivolattle Organics Data for On-Site Soil 0-14 Feet\
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-SS-SB-13 GL-SS-SB-13 DUP MW-13
Sample Depth 6-8 6-8 8-10'

Setnivolatile Organics
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene ,
Pentachlorophenol 460 U
Phenanthiene 390 U 400 U
Anthracene
Carbazole
Di-n-butyl phthalate 390 U 400 U
Fluoranthene 460 U
Pyrene 460 U
Butyl benzyl phthalate 390 U 400 U
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate 160 J 61 J 460 U
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(ghi) pery lene

Notes: "" —^————

All results are reported in units of ug/kg.
DUP - Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
U - This compound was analyzed but not detected. The numerical value represents the quanUtation limit of the compound.



Summary of PrttMdt/PCB Data for On-Sitt Soil 0-14 Fett
Grrinrr's l.agoon Sitr, Frrmtwl Ohio

Sample Location
Sample Depth

nlplmBHC
luiln BHC
dclln BHC
Eitmwa-BHC (Lindano)
Hopiachlor
Aldrin
1 IcpliK Mor cpuxidt*
I-ndostilfitn 1

IVIdrin

4,4'-[>l)l'

Tndrln
r-ndtmilfnn II
4,4'-DDD
Hnilosulfnn sulfaln
4,4'- DDT
Mi'lhoxydilor
Hnclrin krlonc

Hndrin nldrhyJe

nlpliH-rhlordnne

^iimmn-Chlordnno
Toxnphrnp
Arodor 1016
Arodor 1221
Arodor 1232
Arodor 1242
Arodor 1248
Arodor 1254
Arodor 1260

CLSS-SM-1-4
y-r

25
25
25
25
25
25
25
25
51
51
51
51
51
51
51
250
51
51
25
25

1300
250
250
250
250
250
360
510

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

UJ
UJ
U|
UJ
UJ
UJ
UJ
UJ

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

J
UJ

GL-SS-SM
y-T

410
410
410
410
410
410
410
410
820
820
820
820
820
820
820
4100
820
820
410
410

20000
4100
4100
4100
4100
4100
8200
8200

•5-6 GL-SS-SM

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1V-131

20
20
20
20
20
20
20
20
40
40
40
40
40
40
40
200
40
40
20
20

1000
200
200
200
200
200
400
400

-5-6 GL-SS-SM-7-8 GL-SS-SM

U
U
U
U
U1

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

3'-5'

410
410
410
410
410
410
410
410
820
820
820
820
820
820
820
4100
820
820
410
410

20000
4100
4100
4100
4100
4100
8200
8200

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

7-91

400
400
400
400
400
400
400
400
790
790
790
790
790
790
790
4000
630
790
400
400

20000
4000
4000
4000
4000
4000
5800
7900

-7-8

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

J
U
U
U
U
U
U
U
U
U

J
U

GL-SS-SM-8 GL-SS-SM.
QM1

2000
2000
2000
2000
2000
2000
20(X)
2000
4000
4000
4000
4000
4000
4000
4000
20000
4000
4000
2000
2000

100000
20000
20000
20000
20000
20000
40000
40000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
0
U
U
U
U
U
U
U
U
U
U
U
U
U

4'-6'

2
2
2
2
2
2
2
2
4
4
4
4
4
4
4
20
4
4
2
2

100
40
40
40
40
40
40
40

9-10 GLSSSM9 10 CLSSSM

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U

6'-8'

21
21
21
21
21
21
21
21
41
41
41
41
41
41
41
210
41
41
21
21

1000
210
210
210
210
210
410
410

U
U
U
U
U
U
U
U
U
U
U
U
U
U
11
U
U
U
U
U
U
U
U
U
U
U
U
U

12'- 14'

13
13
13
13
13
13
13
13
25
25
25
25
25
25
?S
130
25
25
13
13

630
130
130
130
130
130
250
250

910

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
I)
U
U
U
U
U
U
U
U
U
U
U

Noiei:
All results arc reported in units of ug/kg.
DUP • Duplicate sample
Blank spaces Indicate that a constituent was not analyzed for in a given sample.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



Summary of Pesticide/PCB Data for On-Site Soil 0-14 Feet
Greiner's Lagoon Site, Fremont Ohio

Sample Location
Sample Depth

Pesticide/PCB

alpha-BHC
bela-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan 11
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

GL-SS-SS
O'-l1

2100
2100
2100
2100
2100
2100
2100
2100
4200
4200
4200
4200
4200
4200
4200
21000
4200
4200
2100
2100

100000
21000
21000
21000
21000
21000
38000
42000

GL-SS-SB-1 GL-SS-SB-2 GL-SS-SB-3 GL-SS-SB-4 GL-SS-SB-4 DUP GL-SS-SB-5 (MW-2) GL-SS-SB-6 GL-SS-SB-7
6-8 6-8 6-8 8-10 8-10 6-8 4-6 6-8

U
U
U
U
U '
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
] 40 U 40 U] 39 U 41 U 40 U 41 U 38 U 40 U
U

Notes:
All results are reported in units of ug/kg.
DUP = Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



taint s\-
Summary of Pttticidt/PCB Data for On-Sitt Soil 0-14 Tut
Crrlnrr't Lagoon Sitt, Trtmont Ohio

Sample Location GUSS-SB-8 CL-SS-SB-9 GL-SS-SB-10 CUSS-SB-11 GL-SS-SB-12 Cl̂ SS-SB-13 CL-SS-SB-13 DUP
Sample Depth 4-6 £6 6-8 0-2 6-8 6-6 6-8

I'nticide/l'CB
nlpho-BHC
!>«»(« BHC
iloltn-BHC
(•umma-BHC (Lindanc)
Heptnchlor
Aldrin
I li'plw l\lor r|x>Kidi>
PiuloNiilfnti I
Du-lilrm
4,-J1 DDE
I:.iulrln
1-iuloHtilfnii II
4,4'-DDD
Pmlosulfiin nulfatu
•»,-»'-DDT
Mctl«>xy( hlur
F.ndrin kctono
Fiulrin nldohydo
nlphn-Chlordano

^unima-ChlordanB

Toxaphcrie
Aroclor 1016

Aroclor122l
Arorlorl232
Aroilor 1242
Aroclorl24r,
Ar(H'lorl254 40 U 40 UJ 40 U 2.7 J 40 U 39 UJ 40 UJ
Arix-lor 1260

Note*
All results arc reported In units of ug/kg.
DUP • Duplicate sample
Blank spaces indicate that a constituent was not analyzed for in a given sample.
U - This compound was analyzed but not detected. The numerical value represents the quantltation limit of the compound.



Summary of Metals Data for Soil 0-14 Feet
Greiner's Lagoon Site, Fremotit Ohio

Sample Location GL-SS-SM-W

Sample Depth 5'-7
Metals
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

1.5
5.8

0.77
1.9

12.3
48.1
58.0
0.15
11.7
0.77
0.77
1.5
155

UJ

UJ

J
J
U
J

UJ
U
UJ
J

GL-SS-SM-5-6

5'-7

1.2
11.7
0.61
1.3
9.0
111
45.7
0.12
11.6
0.61
0.61
1.2
716

,

UJ

UJ

J
J
U
J

UJ
U
UJ
J

GL-SS-SM-5-6
1V-131

1.2
6.4
0.61
0.28 (

6.9
14.6
7.4

0.12
15.4
0.61
0.61
1.2

40.3

UJ

UJ

J
J
U
J

UJ
U
UJ
J

GL-SS-SM-7-8

3'-5'

1.2
5.8
0.61
8.5
21.9
30.5
228
0.33
13.8
0.61
0.61
1.2
407

UJ

UJ

J
J

J
UJ
U
UJ

GL-SS-SM-7-8

7-9'

1.2
9.5
0.59
0.75
6.8
11.4
20.0
0.12
10.4
0.59
0.59
1.2
51.6

UJ

UJ

J
J
U
J

UJ
U
UJ
J

GL-SS-SM-8 GL-SS-SM-9-10 GL-SS-SM-9-10
O'-l1 4'-6' 6'-8'

6.2
7.1

0.61
43.7
94.6
102
811
1.3
31.3
3.4
0.61
1.2

2470

J

UJ

J
J

J
J
U
UJ

•J

1.2
4.5
0.6
0.24
6.2
8.0
4.8
0.12
9.8
0.6
0.6
1.2
30.3

UJ

UJ
U

J
J
U
J

UJ
U
UJ
J

1.2
6.0
0.62
0.25
6.0
13.3
6.6

0.12
13.9
0.62
0.62
1.2
33.2

UJ

UJ
U

J
J
U
J

UJ
U
UJ
J

Notes:
All results are reported in units of mg/kg.
U - This compound was analyzed but not detected. The numerical value represents the quantisation limit of the compound.



i atnt n -* \ L on r;
Summary ofMetalt Data for Soil 0-14 Frrf
Grelnrr'i Lagoon Sitt, Frrmotit Ohio

Sample LocaHon GL-SSSM-9-10
Sample Depth 12'- 14'

Metah

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

1.5
12.7
0,75
0.34
16.8
26.6
12.6
015
31,4
0.75
075
1.5

67.5

UJ

UJ

J
J
U

J
UJ
U

UJ

J

CL-SS-SS MW-13
&.\' 8-101

1.3
8.8
0.63
7.5
22.7
29.3
98.0
0,33
18.6
0.63
0.63
1.3
175

U 1.2
14.2

U 0.6
0.24
13.7
25.3
10.3
0.12
26.6

UJ 0.6
U 0.6
U 1.2

67.8

UJ
J
U

u,
J

J
U

J
UJ
u
u

Notei:
All results «ro rr|x>rlcil in unils of trip/kg.
U - This compound was nnaly/.nd hut not detected. The numerical value represents the quantitatlon limit of the compound.



J UUIK n-J

Summary of Volatile Organics Data for Off-Site Soil 0-
Greiner's Lagoon Site, Fremont Ohio

14Teet

Sample Location
Sample Depth

Volatile Organics
Acetone
2-Butanone
Benzene
4-Methyl-2-pentanone
Toluene
Ethylbenzene
Xylenes (total)

GL-SS-GB-2
6-8'

12
23
5.8
23
5.8
5.8
5.8

J
U
U
U
U
U
U

GL-SS-GB-3
8-10'

11000
6000
1500
32000
1500
1500
1500

J
U
U
J
U
U
U

GL-SS-GB-4
6-8'

4000
3100
360

11000
780
780
780

J
U
J
)
U
U
U

GL-SS-GB-5
6-8'

14
25
9
25

*6.3
6.3
6.3

J
U

U
U
U
U

Gl-SS-GB-7 GÎ SS-GB-11 Gl̂ SS-GB-14 GL-SS-GB-15 GL-SS-GB-15
10-12' 6-8' 4-6' 4-6' 6-8'

2500
250
63
680
63
63
63

J
U
U

U
U
U

26
24
6
24
6
6
6

J
U
U
U
U
U
U

23
23
5.7
23
5.7
5.7
5.7

U
U
U
U
U
U
U

26
26
6.4
26
6.4
6.4
6.4

U
U
U
U
U
U
U

6500
3800
730
2900
730
730
730

U
U
U
U
U

Notes:
All results are reported in units of ug/kg.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



Table A-S(Con't)
Summary of Volatile Organic* Data for Off-Site Soil 0-14 Feet
Grrinrr't Lagoon Site, Fremont Ohio

Sample Location
Sample Depth

Volatile Organtn
Acetone
2-Bulanone
Benzene
4-Me(hyl-2-pen(anone
Toluene
nihylbcrwono
Xylrni's (total)

CL-SS-GB-15
8-101

28000
3100
770
7800
770
770
770

U
U

U
U
U

GL-SS-GB-17
2-4'

23
23
5.8
23
5.8
5.8
58

UJ
U
UJ
UJ
UJ
"I
uj

Noiec
All results ttro reported In units of ug/kg.
U - Thin compound wai analy/od hut not detected. The numerical value represent! the cjunntllatlon limit of (ho compound.



ifclSummary of Semivolatik Organics Data for Off-Site Soil 0-14 feet
Greiner's Lagoon Site, Fremont Ohio

Sample Location
Sample Depth

Sentivolatile Organics
Phenol
1,2-Dichlorobenzene
2-Methylphenol
4-Melhylphenol
Isophorone
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Fluoranthene
bis(2-Ethy!hexyl) phthaJate

GL-SS-GB-2
6-8'

380
380
380
380
380
380
76
380
380
84

UJ
U
UJ
UJ
U
U
I
U
U
J

GL-SS-GB-3
8-10'

47000
7900
7900
7900
7900
7900
7900
7900
7900
7900

U
U
U
U
U
U
U
U
U

GL-SS-GB-4
6-8'

21000
4100
1000
590
4100

41000
4100
4100
4100
4100

U
J

|J
U
U
U
U
U
U

GL-SS-GB-5
6-8'

410
410
410
410
410
410
410
410
410
410

U
U
U
U
U
U
U
U
U
U

GL-SS-GB-7 GUSS-GB-11 GL-SS-GB-14 Gl̂ SS-GB-15
. 10-12' 6-8' 4-6' 4-6'

420
420
420
420
420
420
420
420
420
420

U
U
U
U
U
U
U
U
U
U

400
400
400
400
400
400
400
400
400
57

U
U
U
U
U
U
U
U
U
J

380
380
380
380
380
380
380
380
380
380

U
U
U
U
U
U
U
U
U
U

420
420
420
420
420
420
420
420 •
420
420

U
U
U
U
U
U
U
U
U
U

Gl^SS-GB-lf
6-8'

27000
3800
3800
3800
3800
3800
3800
3800 i
3800 l
3800 1

Notes:
All results are reported in units of ug/kg.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



Table A-b (Con't)
Summary of SemivolaHle Organic* Data for Off-Sitt Soil 0-14 Fett
Grrinrr't Lagoon Sttt, Fremont Ohio

Sample Location GL-SS-GB-15 GL-SS-GB-17
Sample Depth MO1 2-4'

Semiwlalile Organ/oi
Phonal
1,2- DlfhlororM>nw»n«
2-Molhylphonol
4-Molnylphonol
Istiphorono
l,2,-l-Triiihlorol>onzt>n«
Nnphlhnlono
2 Mi'lliylnnphlhnU-no
FliKirnnthonM
hi«(2 nihylhoxyl) phihalato

16000
2700
2700
2700
2700
2700
2700
2700
2700
2700

U
U
U
U
U
U
U
U
U

390
390
390
390
390
390
390
390
390
390

U
U
U
U
U
U
U
U
U
U

Note*:
All results nro reported In units of ug/kg.
U - This compound wns nnaly/.i>d hul no! ilotcctod Tho numerical value roprcsonts the quantilntlon Umil of Iho compound



ini/it; t\-i

Summary of Metals Data for Off-Site Soil 0-14 Feet
Greiner's Lagoon Site, Freemenot Ohio

Sample Location GL-SS-GB-1
Sample Depth 4-6'

Metals
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

1.2
2.6
0.59
0.23
5.2
8.8
5.0
0.12
11.6
0.59
0.59
1.2
28.2

UJ
J
U
U

J
U

UJ
U
U

GL-SS-GB-4
6-8'

1.2
4.9
0.62
0.25
17.4
27.1
12.3
0.12
33.0
0.62
0.62
1.2
81.3

UJ
J
U
U

J
U

UJ
U
U

GL.SS-GB-6
2-4'

1.5
9.0
0.73
0.29
10.9
11.1
13.5
0.15
17.3
0.73
0.73
1.5
63.1

UJ
J
U
U

J
U

UJ
U
U

GL-SS-GB-8
2-4'

1.2
2.3

0.̂ 1
0.24
12.1
6.2
6.5
0.12
14.1
0.61
0.61
1.2
54.4

UJ
J
U
U

J
U

UJ
U
U

GL-SS-GB-10
6-8'

1.2
8.2
0.61
0.27
12.5
25.9
13.5
0.12
29.0
0.61
0.61
1.2
74.6

UJ
J
U

J
U

UJ
U
U

GL.SS-GB-12
8-10'

1.3
9.1

0.64
0.26
14.1
27.3
13.1
0.13
33.3
0.64
0.64
1.3
80.7

UJ
J
U
U

J
U

UJ
U
U

GL-SS-GB-13
4-6'

1.2
1.5

0.61
0.24
4.0
7.3
4.1
0.12
7.3

0.61
0.61
1.2
27.1

UJ
J
U
U

J
U

UJ
U
U

GL-SS-GB-15
4-6'

1.2
5.0
0.6

0.24
8.4
15.4
8.6
0.12
17.3
1.2
0.6
1.2
50.6

UJ
J
U
U

J
U

UJ
U
U

Notes:
All results are reported in units of mg/kg.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.



,'iiiiiiinii y uj tijiitiiir vy>giiMit» L'
Grftner't lagoon Site, Fremont Ohio

rvnirr

SAMPLE LOCATION:

DATE COLLECTED:
Volatile Organ In
Chloromothnrw
Rrnmomi'thnm*
Vi»yl t'hlortde
Cliloroclhrtno
Mothylono rhlorldo
Aftflono
Carhon disulfido
1,1- DichkmH<trwno
1,1 Pirhlonx'lhano
1,2 Pit hloroHhiw (total)
Chloroform
1,2 Pi< liloroHlmno
2 •Butnnonu
1,1,1 Tru hloroothnno
Ciirlx'M li'lrm hlorido
Hronuulu liloromt'lhuno
1 ,2 Pichloropropnnc
i is 1,3 Pii hloropropi'ne
Ti u liloroothi'in'
Pil'romochloromrlhnne
1 , 1 ,2-Tru hlororthnne
FVn/rne?

Irons -1,3 Pichloroproppne
Bromoform
•1 Mrlhyl-2-ponlnnono
2-Hoxnnono
Ti'trtu'hloroothc'ne
1,1,2,2-Tutrnchloronthnno
Tolm-no
Chlorohcm/cmo
Klhylh«m/<mn
Slyri'iHJ
Xylonea (lolal)
Vinyl acetate

GL-WS-SM-1 CL-WS-SM-1 DUP
4/9/96 4/9/96

10000
10000
10000
10000
5000
27000
5000
5000
5000
5000
5000
5000
20000
sax)
5000

5000

5000

!MXX)

!MXX)

sow)
5000
2200
5000
5000

120000
20000
5000
5000
3000
5000
5000
5000
1400
10000

U
U
U
U
U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
I
u
u

u
u
u
B
u
u
u
J
u

5000
5000
5000
5000
2500
23000
2500
2500
2500
2500
2500
2500
10000
2500
2500
2500
2500
2500
2500
2500
2500
2300
2500
2500

75000
10000
2500
2500
3300
2500
2500
2500
1300
5000

U
U
U
U
U

M
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u

u
u
u
B
u
u
u
)
u

GL-WS-SM-4
4/11/96

8300
8300
8300
8300
4200

110000
4200
4200
4200
4200
4200
4200
22000
4200
4200
4200
4200
4200
4200
4200
4200
4200
4200
4200

110000
17000
4200
4200
10000
4200
3800
4200
19000
8300

U
U
U
U
U

U
U
U
U
U
u

u
u
u
u
u
u
u
u
u
u
u

u
u
u

u
J
u

u

CL-WS-SM-8 CL-WS-SM-9 GUWS^MW-4 GLWS MW-5

4/11/96 4/12/96 7/22/96 7/23/96

12000
12000
12000
12000
6200

170000
6200
6200
6200
6200
6200
6200
25000
6200
6200
6200
6200
6200
6200
6200
6200
6200
6200
6200
85000
25000
6200
6200
6200
6200
6200
6200
6200
12000

U
U
U
U
U

U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u

10
10
10
10
5.0
18
5.0
5.0
5.0
5.0
5.0
5.0
20
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20
20
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

U
U
U
U
U
B
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u
u
u
u
u

10
10
10
10
5.0
11
5.0
50
50

5.0
5.0
50
20
5.0
5.0
5.0
50
5.0
5.0
5.0
5.0
9.1
5.0
5.0
20
20
5.0
5.0
5.0
5,0
5.0
5.0
5.0
10

U
U
U
U
U

J
U
u
u
u
u
u
u
u
u
u
II
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u
u

100
100
100
too
50

1600

50
50
50
50
50
50

2(X)

50
50
50
50
50
50
50
50
110
50
50
260
200
50
50
50
50
50
50
50
100

U
U
U
U
U

U
U
U
U
U
u
u
u
u
u
u
u
u
u
u

u
u

u
u
u
u
u
u
u
u
u

Notes:
All values in ug/L
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound,

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
Blank cells indicate constituent not analyzed for.



Greiner's Lagoon Site, Fremont Ohio

SAMPLE LOCATION:
DATE COLLECTED:
Volatile Organics
Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1 ,1 -Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-l,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-l,3-DichJoropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylenes (total)
Vinyl acetate

unti rvi

GL-WS-MW-6 GL-WS-MW-/
7/23/% 7/23/%

1200
1200
1200
1200
620

24000
620
620
620
620
620
620
470
620
620
620
620
620
620
620
620
620
620
620

12000
2500
620
620
620
620
620
620
620
1200

U
U
U
U
U

J
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U

5000
5000
5000
5000
2500
58000
2500
2500
2500
2500
2500
2500
1500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
2500
30000
10000
2500
2500
2500
2500
2500
2500
2500
5000

U
U
U
U
U

U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U

uier
i

GL-WS-MW-8 MW-4 MW-5 MW-6 MW-7 MW-8 Duplicate 2 (MW-5)

7/22/96 11/11/98 11/11/98 11/11/98 11/11/98 11/11/98 11/11/98

10
10
10
10
5.0
7.8
5.0
5.0
5.0
5.0
5.0
5.0
20
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20
20
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10

U
U
U
U
U
J 8.3 J 500 1400 19 J 6.3 J 440
U
U 5.0 U 25 U 100 U 5.0 U 5.0 U 5.0
U
U
U
U
U 20 U 77 J 400 U 20 U 20 U 72
U
U
U
U
U
U 5.0 U 25 U 100 U 5.0 U 5.0 U 5.0 1
U
U
U 1.6 J 63 J 18 J 23 1.3 J 57
U
U
U 20 U 80 J 600 20 U 20 U 95
U
U
U
U 5.0 U 8.5 J 100 U 5.0 U 5.0 U 8.4
U 5.0 U 25 U 100 U 5.0 U 5.0 U 5.0 1
U 5.0 U 5.7 J 100 U 5.0 U 5.0 U 4.7

U
U 5.0 U 11 J 100 U 5.0 U 5.0 U 10
U

Notes:
All values in ug/L
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
Blank cells indicate constituent not analyzed for.



C,rrhter'» Lagoon Sitr, frrmont Ohio

Sample Collection GL-WS-SM-1 GL-WS-SM-1 DUP

D«le Collected '1/9/96 4/9/96

Xemiiiolatilt (trganln

Ptu-nol
l>(!»(2 ChlortH-thyl) other
2 -Chloropltunal
l,.VDl»'hlorolx»nzen«»
l,-l Die liloriilxtn/wui
1,2-Dlfhlnrobenxena
2 Mflhylphfnol
2,2' Oxybls(l -Chloropropano)
•I Mi'lhylphcnol
N Nilrovuli n propylnmiiu'
1 li'xm hlortx'thnno
Nilrorwn/.crw
Isophornni*
2 Nilropht-nol
2,'l Oimi'lhylphi'nol
bis(2 rhlnn><>llu>xy)m<<thnn<>
2,-l nii'lilorophi'nol
1,2,4 TrirMnrobrn/nno
Niiplillinli'fii'
•1 ( ."hlorounilmc!
1 It'xiu hlorcbutiuiicno
•I ("hloro-,1 mi-thylphcncil
2 Molhylmiphthnleno
1 li'xnchlorpcyflopt'ntciilirno
2,-l,h-Trirhlorophnnol
2,'l,5 Trii'hlorophi'nol
2 ( hloronnphlhnlono
2 Nitronnllino
Dimethyl phthalatu
Aivnuphlhylrno
2,6-r)iMllrotoluono
3-Nilromiilino
AtiMuiphlhono
2,4-Dinilrophenol

44000
12000
12000
12000
12000
12000
12000
12000
51 (XI
12000
12000
12000
12000
12CXK)
12000
12000
12000
12000
12(XX1
1 2(XX)
12000
12000
12000
WXXX)
12000
12000
12000
60000
12000
12000
12000
60000
12000
60000

U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

44000
9800
9800
9800
9800
9800
1200
9800
5100
9800
9800
9800
9800
9800
9800
9800
9800
9800
9800
9800
9800
9800
9800
49000
9800
9800
9800
49000
9800
9800
9800
49000
9800
49000

U
U
U
U
U
J
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-WS-SM-4

4/11/96

5800
500
500
500
500
500

, 500
500
910
500
500
500
530
500
500
500
500
500
490
500
500
500
500
2500
500
500
500
2500
500
500
500
2500
500
2500

U
U
U
U
U
U
U

U
U
U

U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

CL-WS-SM-8

4/11/96

320000
80000
80000
80000
80000
80000
80000
80000
80000
80000
80000
80000
80000
80000
80000
80000
80000
WXXX)
80000
80000
80000
80000
80000
400000
80000
HOOOO
80000
400000
80000
80000
80000
400000
80000
400000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

CLWS-SM9 GL-WS-MW-4 GL-WS-MW-5

4/12/96 7/22/96 7/23/96

49
200
200
200
200
200
200
200
2(X)
2(X)
2(X)
2(X)
200
2(X)
2(X)
2(X)
2(X)
200
200
2(X)
200
200
200
1000
200
200
200
1000
200
200
200
1000
200
1000

J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
50
10
10
10
50
10
10
10
50
10
50

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

180
200
200
200
200
200
200
200
2(X)
200
2(X)
200
2(X)
2(X)
2(X)
200
?m
2(X)
2(X)
200
2(XJ
2(X)
200
1000
200
200
200
1000
200
200
200
1000
200
1000

J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
II
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GUWS-MW

7/23/96

36000
8000
8000
8000
8000
8000
8000
8000
8(XX)
WXX)
WXX)
8(XX)
WXX)
WXX)
WXX)
8000
WXX)

8000

WXX)
WXX)
WXX)
WXX)
WXX1
40000
8000
WXX)
8000
40000
8000
8000
8000
40000
8000
40000

Notes:

All rt'sulls are reported in units of ug/L.
U - This compound was analyzed but not detected. The numerical value represents Ihe quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is a quantitative eslimalo.
NA - Not Analyzed



y -' ~ - o - j -•• —m •" t
Greiner's Lagoon Site, Fremont Ohio ^ v

Sample Collection GL-WS-SM-1 GUWS-SM-1 DUP
Date Collected 4/9/96 4/9/96

Semivolatile Organics
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethyl phthalate
4-ChlorophenyI phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(ghi)perylene

60000
12000
12000
12000
12000
12000
60000
60000
12000
12000
12000
60000
12000
12000
12000
12000
12000
12000
12000
60000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

49000
9800
9800
9800
9800
9800
49000
49000
9800
9800
9800
49000
9800
9800
9800
9800
9800
9800
9800
49000
9800
9800
4700
9800

. 9800 '
9800
9800
9800
9800
9800

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U

GL-WS-SM-4
4/11/96

2500
500
500
500
500
500

1 2500
2500
500
500
500
2500
500
500
500
500
500
500
500
2500
500
500
4100
500
500
500
500
500
500
500

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U

GL-WS-SM-8
4/11/96

400000
80000
80000
80000
80000
80000
400000
400000
80000
80000
80000
400000
80000
80000
80000
80000
80000
80000
80000
400000
80000
80000
80000
goooo
80000
80000
80000
80000
80000
80000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-WS-SM-9 GL-WS-MW-4 GL-WS-MW-5
4/12/96 7/22/96 7/23/96

1000
200
200
200
200
200
1000
1000
200
200
200
1000
200
200
200
200
200
200
200
1000
200
200
200
200
200
200
200
200
200
200

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

50
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U

1000
200
200
200
200
200

1000
1000
200
200
200
1000
200
200
200
200
200
200
200
1000
200
200
200
200
200
200
200
200
200
200

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-WS-MW-
7/23/96

40000
8000
8000
8000
8000
8000
40000
40000
8000
8000
8000
40000
8000
8000
8000
8000
8000
8000
8000
40000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000

Notes:
All results are reported in units of ug/L.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
U] - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is a quantitative estimate.
NA - Not Analyzed



Gretnrr's Istgooit Site, Fremont Ohio

Sample Collection
Dale Collected

Sriniwlatilt Organic*
Phonol
l»l»(2-Chlor<H»lhyl) other
2 Chloroplwnul
1,3-Dlchlcm»bonwne
M-Dichlorobenwma
1,2- Difhlorobenzene
2 Mothylphenol
2,2'-Oxybis(l -Chloropropane)
•I Mi'lhylphonol
N NtlroHiult n propylnmino
1 li-xm liloroi'tlinnt'
Nilrohon/i'iut
Isnphorom*
2 Nitrophonol
2/1 Dimrlliylphcnol
bis(2 ChU>r<M'lhoxy)molhano
2,4 PirliUirophonol
1,2,4 1 ru hlororH!n7.ono
NnphtrmliMii'
4 (. litoronmlmi1

1 li>xiirhlombiilndinru>
4-Ohloro-3 mt-thylphpnol
2 Mi-l hy 1 naphl lialrne
Hoxnrhlororyrloppntadlene
2,4,6-Trirhlorophcnol
2,4,5 Trichlorophenol
2-ChU>rormphthali?no
2 -Nllroanllinn
Dimethyl phtholato
Aivmtphthylono
2,M)lnllrololuuno
3 Nilronnlllnt'
AriMutphlht'no
2,4-Dinilroplwnol

GL-W^MW-7 CUW9-MW-8
7/23/96 7/22/96

9300
201X)
2000
2000
2000
2000
2000
2000
2000
2000
2000
2(XX)
2<XX)
2000
2000
2000
2CXX)
2<XX1
2000
2000
2(XX)
2CXX1
2000
10000
2000
2000
2000
10000
2000
2000
2000
10000
2000
10000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
50
10
10
10
50
10
50

uj
U
uj
U
U
U
uj
U
uj
U
U
U
U

uj
uj
U

uj
U
U
U
U

uj
U
U
uj
UJ
U
U
U
U
U
U
U
uj

MW-4 MW-5 MW-A MW-7 MW-8 Pupil, air 2 (MW 9)
11/11/98 11/11/98 11/11/98 ll/ll/9« 11/11/98 11/11/98

90
NA
90

NA
90
90

,90
NA
90
90

NA
NA
90

NA
NA
NA
NA
90
90

NA
NA
90
90

NA
NA
NA
NA
NA
NA
NA
NA
NA
90

NA

U

U

U
U
U

.
U
U

U

U

U

U

U

U

100
NA
100
NA
100
100
100
NA
100
100
NA
NA
100
NA
NA
NA
NA
100
100
NA
NA
100
100
NA
NA
NA
NA
NA
NA
NA
NA
NA
100
NA

U

U

U
U
U

U
U

U

U
U

U
U

U

1400
NA
290
NA
290
290
290
NA
290
290
NA
NA
290
NA
NA
NA
NA
290
290
NA
NA
290
290
NA
NA
NA
NA
NA
NA
NA
NA
NA
290
NA

U

U
U
U

U
U

U

U
U

U
U

U

100
NA
100
NA
100
100
100
NA
100
100
NA
NA
100
NA
NA
NA
NA
100
100
NA
NA
100
100
NA
NA
NA
NA
NA
NA
NA
NA
NA
100
NA

U

U

U
U
U

U

U

U

U
U

U

U

U

40

NA
40

NA
40
40
40

NA
40
40
NA
NA
40
NA
NA
NA
NA
40
40
NA
NA
40
40

NA
NA
NA
NA
NA
NA
NA
NA
NA
40
NA

U

U

U
U
U

U
U

U

U
U

U
U

U

itX)
NA
200
NA
200
200
200
NA
200
2(K)
NA
NA
200
NA
NA
NA
NA
2(X)
200

NA

NA
2(K)

200

NA

NA

NA
NA
NA
NA
NA
NA
NA
200
NA

U

U

U
U
U

U
U

U

U
U

U

U

U

Notes:
All results are reported in units of ug/L.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
U) - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is a quantitative estimate.
NA - Not Analyzed



-j -/ - --o t" -" --F •" •""-• •
Greiner's Lagoon Site, Fremont Ohio V v

Sample Collection
Date Collected

Semivolatile Organics
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethyl phthalate
4-Chlorophenyl phenyl elher
Fluorene
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butyl phthalate
Fluoranthene
Pyrene
Butyl benzyl phthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl) phthalate
Di-n-octyl phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(ghi)perylene

Gl^WS-MW-7 Gl^WS-MW-8 MW-4 MW-5 MW-6 MW-7 MW-8 Duplicate 2 (MW-5)
7/23/96 7/22/96 11/11/98 11/11/98 11/11/98 11/11/98 11/11/98 11/11/98

10000
2000
2000
2000
2000
2000
10000
10000
2000
2000
2000
10000
2000
2000
2000
2000
2000
2000
2000
10000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

50
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
10
50
10
10
10
10
10 .'
10
10
10
10
10

UJ
U
U
U
U
U
U
UJ
U
U
U
UJ
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

250 U
NA
50 U

NA
NA
NA
NA
NA
NA
NA
NA
50 U

NA
NA
NA
NA
50 U
50 U

NA
NA
NA
NA
50 U

NA
NA
NA
NA
NA
NA
NA

500
NA
100
NA
NA
NA
NA
NA
NA
NA
NA
100
NA
NA
NA
NA
100
100
NA
NA
NA
NA
100
NA
NA
NA
NA
NA
NA
NA

U 1250 U
NA

U 250 U
NA
NA
NA
NA
NA
NA
NA
NA

U 250 U
NA
NA
NA
NA

U 250 U
U 250 U

NA
NA
NA
NA

U 250 U
NA
NA
NA
NA
NA
NA
NA

500
NA
100
NA
NA
NA
NA
NA
NA
NA
NA
100
NA
NA
NA
NA
100
100
NA
NA
NA
NA
100
NA
NA
NA
NA
NA
NA
NA

U 200 U
NA

U 40 U
NA
NA
NA
NA
NA
NA
NA
NA

U 40 U
NA
NA
NA
.NA

U 40 U
U 40 U

NA
NA
NA
NA

U 40 U
NA
NA
NA
NA
NA
NA
NA

1000
NA
200
NA
NA
NA
NA
NA
NA
NA
NA
200
NA
NA
NA
NA
200
200
NA
NA
NA
NA
200
NA
NA
NA
NA
NA
NA
NA

U

U

U

U
U

U

Notes:
All results are reported in units of ug/L.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is a quantitative estimate.
NA - Not Analyzed



StiHimnry of VntMttei/PCBt Data for Prrr/irrf On-Slit Ground Water
driiier's Lagoon Site, Fremont Ohio

SAMPLE LOCATION:

DATE COLLECTED:

nlphn-BMC
b.-t« BMC
d.'lin BMC
gttmmn BHC (Undane)
Hoptathlor
Aldrin
1 li'plai hlor f[X)xldi)

f-ndosuHnn 1

Piddrln
4,4'- DDI:

Fiulrin

Fndosulfun II

4,-V-DDD
Kndosulfiin sulfato

•U1 DOT

Mrlhoxyrhlor
F.iulrm krloiu*

lindrin iildchydi!

ulpliH-Chlordnne
fjnmmn Chlordano
To xn phono
Arodor 1016
Ann lor 1221
Arodor 1232
Arodor 1242
Arodor 1248
Arodor 1254
Arodor 1260

GL-WS-SM-1 GL-WS-SM-1
4/9/96

30
30
30
30
30
30
30
30
60
60
60
60
60
60
60
300
60
60
30
30

1500
300
300
300
300
300
600
600

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4/9/96

30
30
30
30
30
30
30
30
60
60
60
60
60
60
60
300
60
60
30
30

1500
300
300
300
300
300
600
600

DUP GL-WSSM-4

4/11/96

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U.
U
U
U
U
U
U

13
13
13
13
13 I
13
13
13
26
26
26
26
26
26
26
130
26
26
13
13

660
260
260
260
260
260
260
260

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-WS-SM-8 GL-WS-SM-9
4/11/96

140
140
140
140
140
140
140
140
280
280
280
280
280
280
280
1400
280
280
140
140

7000
2800
2800
2800
2800
2800
2800
2800

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

4/12/96

3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
6.4
6.4
6.4
6.4
6.4
6.4
64
32
6-1
64
3.2
3.2
160
64
64
64
64
64
64
64

U
U
U
U
U
U
U
U
U
U
U
U
U
U
II
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-WSMW-4 GL-WS-MW-S <
7/22/96

0.050
0.050
0.050
0.050
0.050
0050
0050
0.050
0050
0.050
0050
0.050
0.050
0050
0 050
0.25
0.050
0.050
0050
0.050
20
1.0
1.0
1.0
1.0
1.0
1.0
1.0

UJ
UJ
UJ

UJ
UJ
UJ
UJ
UJ
uj
uj
uj
UJ
uj
uj
ui
U|

uj
uj
uj
uj
uj
uj
uj
uj
uj
uj
uj

7/23/%

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
5,0
5.0
50
5.0
5.0
5.0
5.0
25
5.0
5.0
2.5
2.5
120
25
25
25
25
25
50
50

U)
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
U)
UJ
uj
uj
uj
uj
uj
uj
uj
uj
uj
uj
uj

GL-WS-MW.6
7/23/%

12
12
12
12
12
12
12
12
25
25
25
25
25
25
25
120
25
25
12
12

620
120
120
120
120
120
250
250

UJ
UJ
UJ
UJ
UJ
U)
UJ
UJ
UJ
UJ
UJ
UJ
UJ
U)
uj
Ui

uj
uj
uj
uj
uj
uj
uj
uj
uj
uj
uj
uj

Nolea:

All results ore reported In units of ug/L.
U - This compound was analyzed but not detected. Value reported represents the quantltatlon limit.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is a quantitative estimate.



nummary of Pesticides/PCBs Data for Perched On-Site Gtf i Water
Greiner's Lagoon Site, Fremont Ohio

SAMPLE LOCATION:
DATE COLLECTED:
Pesticides
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
al pha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

GL-WS-MW-7
7/23/96

1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
2.5
2.5
2.5
2.5
2.5
2.5
2.5
12
2.5
2.5
1.2
1.2
62
12
12
12
12
12
25
25

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

GL-WS-MW-8
7/22/96

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.25
0.050
0.050
0.050
0.050
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

Notes:
All results are reported in units of ug/L.
U - This compound was analyzed but not detected. Value reported represents the quantitation limit.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is a quantitative estimate.



IllUltA-ll

Summary of Metals Data for Perched On-Site Ground Water

Creiner's Lagoon Site, Fremont Ohio

Sample Location

Date Collected

Metalt

Aluminum

Antimony
Arsenic

Barium
Beryllium

Cadmium

Chromium

Cobalt
Copper
Iron
Load
Mnnjjnnoso

Mrrcury

Nickel
Selenium

Silver
Thallium

Vanadium

Zinc

GL-WS-SM-1 GL-WS-SM-1

4/9/% 4/9/96

52.6
0.020

0.081

9.3

().(X)50

0.022
0.26

0.050
0.54

102

3.5

2.2

().(X)22
0.30

0.040

0.0050

0.010

0.19

3.4

J

J

UJ

J

UJ

J

J
J

UJ
u
UJ
J

62.4
0.017
0.025

8.8
0.0050

0.024

0.27
0.050

0.60
110
3.2
2.3

0.0064

0.30
0.020

0.0050

0.010
0.22
3.6

DUP

J
J

UJ

J

J
J

J
J

UJ
U
UJ
J

GL-WS-SM-4

4/11/96

NA

0.010 U
i 0.095

NA

0.0050 U

0.011
0.070

NA
0.18
NA
0.19
NA

0.0010 U
0.17
0.020 UJ
0.010 U
0.020 U

NA

1.1

GUWS-SM-8 GL-WS-SM-9 GL-WS-MW-4

4/11/96 4/12/96 7/22/96

NA
0.010
0.35
NA

0.0050

0.0085

0.10
NA
0.18
NA

0.21
NA

0.00020

O.R4

0.040

0.0050

0.010

NA

0.68

NA
U 0.020

0.11

NA
U 0.010

0.013

0.20

NA
0.63

NA

0.33

NA

U 0.00052

0.42

UJ 0.010

U 0.010

U 0.020

NA

1.6

NA
U 0.010

0.025

NA

U 0.005
0.(X)2

0.035
0.050
0.057

NA
0.026

NA

0.0002

0.074
UJ 0.010

U 0.005

U 0.010

NA

0.18

U

U

U

U

U

UJ
U

U

GL-WS-MW-5

7/23/96

NA

0.010

0.034

NA
0.005

0.002
0.027
0.050

0.038
NA

0.016

NA

0.(XX)2
0.063
0.005

0.005
0.010

NA

0.14

U

U

U

U

U

UJ
u
u

Notes:

All results arc reported in units of mg/L

U - This compound was analyzed but not detected. Value reported represents the quantltation limit.

J - This result should be coasidercd a quantitative estimate.

UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is a quantitative estimate.

NA - Not Analyzed



Summary of Metals Data for Perdted On-Site Groom
Greiner's Lagoon Site, Fremont Ohio

Sample Location

Date Collected

Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

GL-WS-MW-6

7/23/96

NA
0.010
0.073
NA

0.005
0.002
0.014
0.050
0.025
NA

0.0074
NA

0.0002
0.040
0.020
0.005
0.010 .
NA

0.072

U

U
U

U
U

U
U
UJ
U
U

. Water

GL-WS-MW-7 GL-WS-MW-8 MW-4

7/23/96 7/22/96 11/11/98

NA
0.010
0.16
NA

0.005
0.0047
0.063
0.065
0.16
NA

0.067
NA

0.0002
0.19
0.010
0.005
0.010
NA
0.40

NA
U 0.010

0.044
NA

U 0.005
0.0079
0.10
0.095
0.29
NA

0.096
NA

U 0.0002
0.21

UJ 0.010
U 0.005
U 0.010

NA
0.69

NA
U 0.010

0.018
NA

U 0.0050
0.0020
0.020
NA
0.038
NA
0.013
NA

U 0.00020
0.040

UJ 0.020
U 0.0050
U 0.010

NA
0.15

U

J

U
U

U
U

UJ
U
U

V

MW-5

11/11/98

NA
0.010
0.018
NA

0.0050
0.0020
0.0070
NA
0.025
NA

0.0030
NA

0.00020
0.040
0.0050
0.0050
0.010
NA
0.13

U

J

U
U

UJ

U

U

UJ
U
U

MW-6

11/11/98

NA
0.010
0.066
NA

0.0050
0.0020
0.0050
NA
0.041

NA
0.0030
NA

0.00020
0.040
0.010
0.0050
0.010
NA
0.063

U

J

U
U
U

U

U
U

UJ
U
U

MW-7

11/11/98

NA
0.010
0.086
NA

0.0050
0.0020
0.0050
NA
0.028
NA

0.0033
NA

0.00020
0.040
0.0050
0.0050
0.010
NA
0.11

U

J

U
U
U

U
U

UJ
U
U

MW-8

11/11/98

NA
0.010
0.039
NA

0.0050
0.0020
0.0088
NA
0.026
NA

0.0088
NA

0.00020
0.040
0.010

0.0050
0.010
NA
0.12

Duplicate 2 (M1

11/11/98

U

J

U
U

U
U

UJ
U
U

NA
0.010
0.047
NA

0.0050
0.0020
0.025
NA
0.15
NA

0.019
NA

0.00020
0.11

0.0050
0.0050
0.010
NA
0.30

Notes:

All results are reported in units of mg/L.
U - This compound was analyzed but not detected. Value reported represents the detection limit.



TaMrA'12
Summary of Volatile Organic* Data for PerditA Off-Silt Ground Watrr
Grrinrr't Istgoon Sitt, Trrmont Ohio

Sample Location
Dale Collected

Volatile Organic*
Aiclono
1,1-Dichloroethene
2 BuluiMMW
Trichloroelhene
non/ono
•t Mi-thyl 2-|x-ntnnono
Tdllll'IM*

C'hlorobrn/.one
F.thylbon/.ene
Xyli'ncs (total)

CUWS-CB-7
12/18/96

20
NA
20
NA
5

20
5

NA
5
5

U

U

U
U
U

U
U

GI.WS-C.B-IS
12/20/96

20
NA
20
NA
5

•\7

5

NA
5

5

U

U

UJ

1
UJ

UJ
UJ

MW9

n/11/98

16
3.0
20
3.0
50
3.7
3,0
3.0
3.0
3.0

J
U
U
U
U

1
U
U
U
U

MW-10

11/11/98

10
3.0
20,
3.0
3.0
20
3.0
3.0
3.0
3.0

J
U
U
U
U
U
U
U
U
U

MW-11

11/11/98

11
3.0
20
3.0
3.0
20
5.0
3.0
3.0
3.0

J
U
U
U
U
U
U
U
U
U

MW-12

11/11/98

19
3.0
20
3.0
3.0
15
3.0
3.0
3.0
3.0

)
U
U
U
U

)
U
U
U
U

MW-13

11/11/98

4000
170
670
170
170
670
170
170
170
170

U
U
U
U
U
U
U
U
U

MW-13

1/20/99

20
3.0
20
5.0
5.0
20
5.0
5.0
5.0
5.0

UJ
U
U
U
U
U
U
U
U
U

MW-13

1/28/99

20
5.0
20
5.0
5.0
20

1 21
5.0
5.0
5.0

U
U
U
U
U
U
H
U
U
U

MW-14 Duplicate 1(MW- 14)
11/11/98

20
50
20
5.0
5.0
20
5.0
3.0
5.0
5.0

U
U
U
U
U
U
U
U
U
U

11/11/98

20
5.0
20
5.0
3.0
20
5.0
5.0
3.0
3.0

U
U
U
U
U
U
U
U
U
U

Notes:
All results nre reported in units uf ug/L.
U • This i ompound WHS tinuly/.ed but nut detected. The numerical value represents the quantltatlnn limit of the compound.
J - Tliis result should be considered « t | t iMnl i ta l ivo estimate.
U) - Thi.s compound was unaly/.ed but not detected. The numerical value that represents the quanlitaUon limit of the compound is a qunnlitoUve estimnlc.
B - This result Is qunlilutlvcly Invalid since this nnalyte was detected In a blank at a similar concentration.
NA - Not Annly/ed



Table A-13 ^
Summary of Setnivolatile Organics Data for Per died Off-Site Ground Water
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-WS-GB-7 GL-WS-GB-15
Date Collected 12/18/% 12/20/96

Semivolatile Organics
Acenaphlhene
2,4-Dinitrotoluene
Pyrene
N-N it rosodi-n-propy lamine
1,4-Dichlorobenzene
Pentchlorophenol
2-Chlorophenol
4-Chloro-3-methylphenol
4-Nitrophenol
bis(2-Ethylhexyl) phthalate
1,2-Dichlorobenzene
Fluoranthene
Isophorone
2-Methylnapthalene
2-Methylphenol
4-Methylphenol
Napthalene
Phenol
1 ,2,4-Trichlorobenzene

NA
NA
NA
NA
NA
NA
NA
NA
NA
2.1
10
10
10
10
10
10
10
10
10

B
U
U
U
U
U
U
U
U
U

NA
NA
NA
NA
NA
NA
NA
NA
NA
10
10
10
10
10
10
10
10
10
10

U
U
U
U
U
U
U
U
U
U

MW-9
11/11/98

200
200
200
200
200
200
200
200
1000
200
200
200
200
200
200
200
200
200
200

U
U
U
'u
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MVMO

11/11/98

100
100
100
100
100
100
100
100
500
100
100
100
100
100
100
100
100
too
100

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MW-11

11/11/98

100
100
100
100
100
100
100
100
500
100
100
100
100
100
100
100
100
100
100

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MW-12

11/11/98

100
100
100
100
100
100
100
100
500
100
100
100
100
100
100
100
100
100
100

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MW-13

11/11/98

200
200
200
200
200
200
200
200
1000
200
200
200
200
200
200
200
200
200
200

U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u

MW-14 Duplicate 1 (MW-14)
11/11/98 11/11/98

100
100
100
100
100
100
100
100
500
100
100
100
100
100
100
100
100
100
100

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

50
50
50
50
50
50
50
50
250
50
50
50
50
50
50
50
50
50
50

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Notes:
All results are reported in units of ug/L.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
NA - Not Analyzed



TnMrA-14
Summary o/Mftali Data for Perrtied Off-Silt Ground Watrr
Grrtntr't Lagoon Sitt, Fremont Ohio

S«mpk Loe»Hon GL-WS-GB-1
D«to Coltoctod 12/16/%

Mflalt

Antimony
Aritonlr
Borylllum
Ciulmlum
Chromium
Oihall
( 'cippor
l-rud
Mercury
Nickel
Selenium
Silver
Tlmllium
/inc

0.010
0010
0.0050
0.0020
0.020
0050
0.02V
0.025

000020
0040
00050
0.0050
0.010
0098

U

UJ
U
U

U

UJ
U
UJ
U
U

CUWS-GB-3
12/17/96

0.010
0041
0.0050
0.0022
0.057
0050
0<)76
0.036

0.00020
0.11

0.010
0.0050
0010
032

U

J
U

U

UJ

UJ
U
U

GUWS-GB-4
12/17/96

0.010
0.018
0.0050
0.0055
0.089
0.050
0.11
0.14

0.00056
0.12
0.020
0.0050
0.010
0.72

U

J
U

U

J

UJ
U
U

GUWS-GB-7
12/18/96

0.010
0.010
0.0050
Q.0020
0.028
0.050
0.032
0.015

0.00020
0.040
0.010
0.005
0.010
0.13

U
UJ
U
U

U

UJ
U
UJ
U
U

OL-WS-OB-9
12/18/96

0.010
0011
0.0093
0.0086
0.27
022
0.34
0.18

0.00045
0.48

0.040
0.0050
0.010
1.5

U

J

J

UJ
U
U

GL-WS-GB-11
12/19/96

0.010
0.011
0.014
0.020
0.44
0.35
0,74
0.36

0.00081
0.86
0.080
0.0050
0.020

2.8

U

J

J

UJ
U
U

GLWS-GB-13
12/19/96

0.010
0.010
0.0050
0.0020
0.070
0.050
0.11
0.052

0.00020
0.14
0.020
0.0050
0.010
042

U

UJ
U
U

U

UJ

UJ
U
U

MW9
11/11/98

0.010

0.016

0.0050

0.0020

0016

0.0.15

0015

0.00020

0.040

00050

0.0050

0.010

0.13

U

1
U

U

U
U

UJ
U
U

MW-10

11/11/98

0.010

0010

0.0050

0.0020

001ft

0.025

0.0095

0.00020

0.040

0010

00050

0010
0095

U

UJ
U

U

U|

U
U

UJ
U
U

Notes:
All results nn> reported In units of mg/l..
U Tins compound was analyzed but not detected. The numerical value represents the quantltatlon limit of the compound.
UJ - This compound was analyzed but not delected. The numerical vnluo that represents the quantltatlon limit of the compound is a quantitative estimate1.



Table A-14 (Con't)
Summary of Metals Data for Perched Off-Site Ground Water
Greiner's Lagoon Site, Fremont Ohio

Sample Location MW-11

Date Collected 11/11/98

Metals

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

0.010
0.011

0.0050
0.0020
0.012

0.025
0.011

0.00020
0.040
0.010
0.0050
0.010
0.11

U

J
U
U

UJ

U

UJ
U
U

MW-12

11/11/98

0.010
0.010

0.0050
0.0020
0.023

0.029
0.014

0.00020
0.040
0.020
0.0050
0.010
0.13

U
UJ
U
U

U
U
UJ
U
U

MW-13
11/11/98

0.010
0.039

0.0050
0.0020
0.039

0.080
0.037

0.00020
0.084
0.010
0.0050
0.010
0.24

U

J
U
U

U

UJ
U
U

MW-14
11/11/98

0.010
0.027

0.0050
0.002P
0.023

0.065
0.029

0.00020
0.066
0.010
0.0050
0.010
0.21

U

J
U
U

U

UJ
U
U

Duplicate 1 (MW-14)

11/11/98

0.010
0.029
0.0050
0.0020
0.029

0.079
0.032

0.00020
0.073
0.010
0.0050
0.010
0.26

U

J
U
U

U

UJ
U
U

Notes:

All results are reported in units of mg/L.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is a quantitative estimate.



mtiir A-I
Summary of Volatile Organtct l>ar*/br Itrrp Off-Sitf Ground Wattr
Grrintr't lagoon Silt, frtmont Ohio

S«mplt Location U.-WivMW-l (
D«te Collected 7/24/96

Volatile I itxantc*
( 'hloromHhnn*
Hro mo me thane
Vinyl chloride
( 'hlorcM'thmu*
Mflhylfix- chloride
Acftoni*
C.irlxm dhulftde
1,1 1 >ii hlortx'lhi'iif
1,1 I>ic hlcirix-lrmnr
1,2 1 >u hlororllwm- (total)
(in- 1,2 1 >i< hloroHhenp
Iritim- 1,21 )li Itlonx-lhrnr
( 'lilornform
1,2 1 >i< hlonx'thnnr
'2 Huliinonr
1,1,1 -TrirhUinwthnni?
( 'itrlmn trlrnrhlnrldp

Hromodi< hlommrlhanp

1.2 1 'i< hlnroprnpnnp

< IN 1,.'V I )|< hloroprnppnr

Tri< hlorix'thonp

1 librotTKx hlorompthnne

1 , 1 ,2-Trii hlonxHhnne
Brn/cnt'
tr Jiw- 1 ,3 1 lirhloroproprne
Hromoform
4 Mrthy 1-2 prntnnone
2 Hrxnnonp
Tolrm hlorocthrne
1 , 1 ,2,2-Tr 1 r.ichlororthnnc
Toliu'm*
( 'hloroN'n/.rnp
I'lhyllvn/CMO

Slyrt'iu*
Xylcncs (tolnl)
Vinyl flo'lalc

10
10

10
10

5.0
4.1

5.0

5.0
50

5.0
NA
NA
5.0
5.0

20
5.0
SO

50

5.0
50
5.0
50

5.0
5.0

50
5.0
20
20

5.0
5.0
5.0
5.0

5.0
5.0
5.0

10

U
U

U
U
U

J
U
U
U
U

U

U

U
U
U

U

U
U
U

U
U
U

U
U
U
U

U
U
U
U

U
U
U

U

11,-WS.MW-l
7/24/96

10
10

10
10

5.0

7.2
50
5.0
5.0
3.0

NA
NA
5.0
5.0

20
5.0
50

5.0

50
5.0

50
5.0
5.0

5.0
5.0

5.0
20
20

3.0
5.0
5.0
3.0

5.0
5.0
5.0

10

OUI» I

U

U
U
U
U

J
U
U
U

U

U

U
U
U
U

U
U
U
U
U
U

U
U

U
U
U

U
U
U
U

U
U
U

U

;i,-WS"MW-2 Gl^WS-MW-3 U.-WH-MWO MW-J MW-2 MW .*
7/tt/96 7/24/96 1/8/97 11/10/98 11/10/98 11/10/98

10
10

10
10
3.0
\1
3.0
5.0
5.0
5.0

NA
NA
5.0

5.0
20
50

50

5.0
50

5.0
5.0
5.0
5.0
5.0

5.0

5.0
20
20

5.0
5.0
5.0
5.0

3.0
3.0
5.0
10

U

U
U
U
U

J
U
U
U

U

U

U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U

10
10
10
10
5.0
37
5.0
5.0
5.0
5.0
NA
NA
50
5.0
20
5.0
5.0
5.0
5.0
50
5.0
5.0
5.0
5.0
5.0
5.0
3.2
20
3.0
3.0
3.0
3.0
5.0
3.0
5.0
10

U
U
U
U
U

U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U

NA
NA
NA
NA
NA
480
NA
NA
NA
NA
NA
NA
NA
NA
50
NA
NA
NA
NA
NA
NA
NA
NA
12

NA

NA
170
NA

NA
NA
12

NA

12
NA
12
NA

NA
NA
NA
NA
NA

) 20

NA
5.0

NA

NA
NA
NA
NA

NA
U 20

NA

NA
NA

NA
NA
5.0
NA

NA
U 5.0

NA

NA
j 20

NA

NA
NA

U 5.0
5.0

U 5.0
NA

U 5.0

NA

NA
NA

NA
NA
NA

U 20

NA
U 50

NA
NA
NA
NA
NA
NA

U 20
NA
NA

NA
NA
NA

U 5.0

NA
NA

U 5.0

NA

NA
U 20

NA

NA
NA

U 5.0
U 5.0

U 5.0
NA

U 5.0

NA

NA
NA
NA

NA
NA

U 20

NA
U 50

NA

NA
NA
NA
NA
NA

U 20
NA
NA

NA
NA
NA

U 5.0

NA
NA

U 5.0

NA
NA

U 20
NA

NA
NA

U 5.0
U 5.0
U 5.0

NA
U 5.0

NA

U

I)

U

U

U

U

U

U
U

U

Notes:
All results are reported in units of ug/L.
U - This compound was analyzed but not delected. The numerical value represents the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
NA - Not Analyzed

1 C



Summary of Semivolatile Organics Data for Deep Off-Sitf^roumi Water
Greiner's Lagoon Site, Fremont Ohio

Sample Location
Date collected

Semivolatile Organics

Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
2-Methylphenol
4-Methylphenol
N-Nitrosodi-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
bis(2-Chloroethoxy)methane
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2-Chloronaphthalene
2-Nitroaniline
Dimethyl phthalate
Acenaphthylene
3-Nitroaniline
4-Nitrophenol
Dibenzofuran
Diethyl phthalate
4-Chlorophenyl phenyl ether
Fluorene
Acenaphthene
4-Nitroaniline
N-Nitrosodiphenylamine
4-Bromophenyl phenyl ether
Hexachlorobenzene

GL-WS-MW-1 GL-WS-MW-1 DUP GL-WS-MW-2 GL-WS-MW-3 MW-1 MW-2 MW-3
7/24/96 7/24/96 7/23/96 7/24/96 11/10/98 11/10/98 11/10/98

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
50
50
10
10
10
10
10
50
10
10
10

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
50

• 50
10
10
10
10
10
50
10
10
10

U
U
U
U
U

1

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
50
50
10
10
10
10
10
50
10
10
10

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
50
50
10
10
10
10
10
50
10
10
10

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.8
NA
10
10
10
10

NA
NA
10

NA
NA
10

NA
NA
10
10

NA
NA
NA
NA
NA
NA
50

NA
NA
NA
NA
10

NA
NA
NA
NA

J

U
U
U
U

U

U

U
U

U

U

10
NA
10
10
10
10

NA
NA
10

NA
NA
10

NA
NA
10
10

NA
NA
NA
NA
NA
NA
50

NA
NA
NA
NA
10

NA
NA
NA
NA

U

U
U
U
U

U

U

U
U

U

U

10
NA
10
10
10
10

NA
NA
10

NA
NA
10

NA
NA
10
10

NA
NA
NA
NA
NA
NA
50

NA
NA
NA
NA
10

NA
NA
NA
NA

U

U
U
U
U

U

U

U
U

U

U



Table A - I b (Con't)
Summary of Srmiwlatilt Organ ict Data for Deep Off-Site Ground Watrr
Grriner't Lagoon Site, Tnmont Ohio

Sample Location
Date collected

Sftniwlaltle Drganin
Pi'nlnrhloroplwnol

Plwrwnlhrono
Anlhrm'unu
Cttrbn/olu

Din butyl phlluilate

Fluoranthenc

Pyrt'nii

Rutyl hi'M/yl phthalati)

FVn/o(ii)nnllum <>no

Chrynoiw

l)id(2 Elhylhoxyl) phthalaln
Dl n oi'lyl phlhnlnto

FVn/o(b)lluornnlheno

IVn/(>(k)niitiritnthnn(t

n»'n/.o(u)pyr<-iw
lnili'tv>(1,2,'< i'il)pyroni>

nibi>n/(»,h)nnlhrm-nni>

nrn/<>0',lu)piTy|pno
1,3 Dirhlorobon/.enp

1,4 Dichlorobpn/nne.

1,2 Dirhlcrobon/.pnp
2,2' Oxybis(1 Chloropropono)

2,4-Dimothylphpnol

2,4- Dlrhlorophpnol

l,2,4-TrlchU)robon«tno

2,4,fvTrl< hlorophcnol
2,4,5-Trichl irophonol

2,<vDiNilrololu«ru>
2,4 Dinilrophenol

2,4 Dinltrololucno

4,6-Dinllrc)'2-nM'thylphonol
.V-Dlchlorobcn/ldlne

GL-WS-MW-l GL-WS-MW-1

7/24/96 7/24/96

50

10

10

10
10

10

10

10
10

10
10
10

10
10

10

10

10
10

10
10

10

10

10

10
10

10

10

10

50

10

50
50

U

U

U
U

U

U

U

U

U

U
U

U

U

U
U

U

U
U

U
U

U

U

U

U

U

U

U
U
U
U
U
U

50

10

10

10
10

10

10

10

10

10
23

10

10

10
10

10

10
10

10
10

10

10

10

10
10

10

10

10
50

10

50
50

DUP GL-WS-MW-2 CL-W^MW=3 MW-1 MW-2 MW .1

7/23/96 7/24/96 11/10/98 11/10/98 11/10/98

U

U

U
U
U

U

U

U

U

U

J
U

U

U
U

U

U
U

U

U

U

U

U

U
U

U
U
U
U
U
U
U

50
10

10
10

10

10
10

10

10

10
22
10

10

10
10

10

10
10

10
10

10
10

10

10

10

10

10
10
50
10
50
50

U
U
U
U
U
U
U
U
U
U
J
U

U

U
U

U

U
U

U
U

U
U

U

U
U

U

U

U
U

U
U
U

50

10

10
10

10

10
10

10

10

10

7.4
10

10

10
10

10

10
10
10

10

10

10

10

10
10

10

10

10
50

10
50
50

U
U
U
U
U
U
U

U

U

U

J
U

U

U
U

U
U
U

U

U

U

U

U

U
U

U

U

U
U

U

U
U

10 U
NA

NA
NA
NA

10 U
10 U

NA

NA

NA
7.9 H
NA
NA

NA
NA

NA

NA

NA

NA
10 U
10 U

NA

NA

NA
10 U

NA

NA

NA
NA

10 U
NA
NA

10

NA

NA
NA
NA
10

10

NA

NA

NA
6.9

NA
NA

NA
NA

NA

NA
NA

NA
10

10

NA

NA

NA
10

NA

NA

NA
NA

10

NA
NA

U 10
NA

NA

NA
NA

U 10
U 10

NA

NA

NA
B 15

NA

NA

NA
NA
NA

NA
NA

NA
U 10
U 10

NA

NA

NA
U 10

NA

NA
NA
NA

U 10
NA
NA

U

U

U

H

U

U

U

U

Notes:
All results arc reported in units of ug/L.
J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.
U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.
NA - Not Analyzed.



tGiriSummary of Pesticides and PCBs Data for Deep Off-Site Ground Water
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-WS-MW-1
Date collected 7/24/96

Pesticides
alpha-BHC
bela-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
Endrin
Endosulfan II
Endosulfan sulfate
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
4,4'-DDE
4,4'-DDD
4,4'-DDT
Toxaphene
Aroclor 1016
Aroclorl221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.25
0.050
0.050
0.050
0.050
0.050
0.050
0.050
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-WSMW-1 DUP GL-WS-MW-2
7/24/96 7/23/96

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.25
0.050
0.050
0.050
0.050
0.050
0.050
0.050
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.25
0.050
0.050
0.050
0.050
0.050
0.050
0.050
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

GL-WS-MW-3
7/24/96

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.25
0.050
0.050
0.050
0.050
0.050
0.050
0.050
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

Notes:
All results are reported in units of ug/L.
U - This compound was analyzed but not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound was analyzed but not detected. The numerical value that represents the

quantitation limit of the compound is a quantitative estimate.



Table A-IS
Summary ofMrtalt Data for Dttp Off-Sttt Ground Watrr
Gninrr's Lagoon Sitt, Trtntont Ohio

Sample Location GUWS-MW-1 GUWS-MW-1
Dale Collected 7/24/96 7/24/96

Metal*
Antimony
Arsenic
Burylllum
Cadmium
Chromium
Cobalt
Copper
1-rmi
Morcury
Nickel
Si'lcnium
Silver
Thiillium
Ziiu:

0.010
0.010
0.005
0.002
0.005
0050
0025
0003
00002
0040
0005
0.005
0010
0050

U
U
U
U
U
U
U
U
U
U
uj
U
U
U

0.010
0.010
0.005
0.002

0.005
0.050
0.025

0.003
0.0002
0.040
0.005
0.005
0.010
0.050

DUP

U
U
U
U
U
U
U
U
U
U
UJ
U
U
U

GUWS-MW-2

7/23/96

0.010
0.010
0.005
0.002

1

0.005
0.050

0.025

0.004
0.0002
0.040
0.005
0.005

0.010
0.050

U
U
U
U
U
U
U

U
U
UJ
U
U
U

CUWS-MW-3

7/24/96

0.010
0.010
0.005
0.002
0.005

0.050
0.025

0.0044

00002
0.040
0.005
0.005
0.010
0.050

U
U
U
U
U
U
U

U
U
UJ
U
U
U

MW-1

11/10/98

0.010
0.010
0.0050
0.0020
0.0050

NA
0.025

0.0052
0.00020
0.040
0.0050
0.0050
0.010

0.055

U
U)
U
U
U

U)

U
U
U]
U
U

MW-2

11/10/98

0.010

0.010

0.0050
0.0020

0.0050
NA

0025
00099
0.00020
0.040
0.0050
0.0050
0.010

0.080

U

UJ
U
U
U

UJ

U
U
UJ
U
U

MW-3

11/10/98

0.010

0.010

0.0050
0.0020
0.0050

NA
0.025

0.014
0.00020
0.040
0.0050
0.0050
0.010

0.061

U

UJ
U
U
U

UJ

U
U
UJ
U
U

Notes:
All results nrt» rnportod in units of mg/L.
U - This compound was analyzed hut not detected. The numerical value represents the quantitation

limit of the compound.
UJ - This compound wos nnaly/od but not detected. Tho numerical value that represents the

quantitation limit of the compound Is a quantitative estimate.



Table A-19
Summary of Volatile Organics Data for Surface Water
Greiner's Lagoon Site, Fremont Ohio

SAMPLE LOCATION:
DATE COLLECTED:
Volatile Organics

Acetone
2-Butanone
Benzene
4-Methyl-2-pentanone
Toluene
Ethylbenzene
Xylene (total)

GL-WS-SW-1 GL-WS-SW-1DUP
7/31/97 7/31/97

20
20
5.0
5.0
20
5.0
5.0

U
U
U
U
U
U
U

20
20
5.0
5.0
20
5.0
5.0

U
U
U
U
U
U
U

GL-WS-SW-2 GL-WS-SW-3
7/31/97 7/31/97

20
20
5.0
5.0
20
5.0
5.0

U
U
U
U
U
U
U

33
33
8.3
8.3
33
8.3
8.3

U
U
U
U
U
U
U

GL-WS-SW-4
7/31/97

20
20
5.0
5.0
20
5.0
5.0

U
U
U
U
U
U
U

Notes:
Vwdl results presented in units of ug/L.

U - This compound was analyzed but not detected. The numerical value represents the
quantitation limit of the compound.



Table A-20
Summary of SemfvolatiU Organic* Data for Surface Water
Cramer's lagoon Site. Fiemoat Ohio

SAMPLE LOCATION: GL-WS-SW-1 GL-WS-SW-1 DUP
DATE COLLECTED: 7/31/97 7/31/97
Seiravolatile Orgamcs

bis(2-EthyIhexyI) phthalate
l,2-Dichk>robenzene
Fluoranthene
Isophorone
2-Methyinaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
Phenol
1 ,2,4-Trichlorobenzene

10
10
10
10
10
10
10
10
10
10

U
U
U
U
U
U
U
U
U
U

8.4
10
10
10
10
10
10
10
10
10

J
U
U
U
U
U
U
U
U
U

GL-WS-SW-2
7/31/97

10
10
10
10
10
10
10
10
10
10

U
U
U
U
U
U
U
U
U
U

GL-WS-SW-3 GL-WS-SW-4
7/31/97 7/31/97

10
10
10
10
10
10
10
10
10
10

U
U
U
U
U
UJ
UJ
U

UJ
U

10
10
10
10
10
10
10
10
10
10

U
U
U
U
U
U
U
U
U
U

Notes:
All results presented in units of ug/L
J - This result should be considered a quantitative estimate.
U - This compound was analyzed but not

limit of the compound.
detected.

UJ - This compound was analyzed but not detected
limit of the compound is a quantitive estimate.

The numerical value

. The numerical value

represents

f tKjtt TULrLVUlLCiaC Iirprc

the quantitation

CAntc tt^ *3UUA UUr Cjuantitatkm



Table A-21
Summary of Metals Data for Surf ace Water
Greiner's Lagoon Site, Fremont Ohio

SAMPLE LOCATION GL-WS-SW-1 GL-WS-SW-1DUP
DATE COLLECTED: 7/31/97 7/31/97
Metals
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

0.010
0.010
0.0050
0.0020
0.0050
0.050
0.025
0.0030
0.00020
0.040
0.0050
0.0050
0.010
0.050

U
UJ
U
U
U
U
U
U
U
U
UJ
U
UJ
U

0.010
0.010
0.0050
0.0020
0.0050
0.050
0.025
0.0061
0.00020
0.040
0.0050
0.0050
0.010
0.050

U
UJ
U
U
U
U
U

J
U
U

UJ
U

UJ
U

GL-WS-SW-2

7/31/97

0.010
0.010
0.0050
0.0020
0.0050
0.050
0.025
0.0030
0.00020
0.040
0.0050
0.0050
0.010
0.050

U
UJ
U
U
U
U
U
U
U
U
UJ
U
UJ
U

GL-WS-SW-3
7/31/97

0.010
0.010
0.0050
0.0020
0.0050
0.050
0.025
0.0030
0.00020
0.040
0.0050
0.0050
0.010
0.050

U
UJ
U
U
U
U
U
U
U
U
UJ
U
UJ
U

GL-WS-SW-4
7/31/97

0.010
0.010
0.0050
0.0020
0.0050
0.050
0.025
0.0030

0.00020
0.040
0.0050
0.0050
0.010
0.050

U
UJ
U
U
U
U
U
U
U
U
UJ
U
UJ
U

Notes:
All results presented in units of ug/L.
U - This compound/analyte was analyzed but not detected. The numerical

value represents the quantitation/detection limit of the compound/analyte.
UJ - This compound/analyte was analyzed but not detected. The numerical value that represents

the quantitation limit of the compound/analyte is a quantitive estimate.



Table A-22
Summary of Volatile Organic* Data for Sediment
Greiner's Lagoon Site, Fremont Ohio

SAMPLE LOCATION: GL-SS-SED-1

DATE COLLECTEIfc 7/31/97

VoUtOe Organxs

Acetone
Benzene
2-Butanone
Elhylbenzene
4- Methyl- 2-pentanone

Toluene
Xylene (total)

Note*

AD values presented in
1 TVl. __*..!• *l*n..lA ho

26
6.5
26
6.5
26
6.5
6.5

units of ug/ kg

GL-SS-SED-1DUP GL-SS-SED-2 GÎ SS-SED-3 GL-SS-SED-4

7/31/97 7/31/97 7/31/97 7/31/97

U
U
U
U
U
U
U

26
6.6
26
6.6
26
6.6
6.6

U
U
U
U
U
U
U

30
7.5
30
7.5
30
7.5
7.5

U
U
U
U
U
U
U

26
6.4
26
6.4
26
6.4
6.4

U
U
U
U
U
U
U

74
6.9
17
6.9
28
6.9
6.9

J
U

J
U
U
U
U

U - This compound was analyzed but not detected. The numerical value represents the quanhtabon limit of the compound.



Table A-23
Summary of Semivolatile Organics Data for Sediment
Greiner's Lagoon Site, Fremont Ohio

SAMPLE LOCATION: GL-SS-SED-1 GL-SS-SED-1DUP
DATE COLLECTED: 7/31/97 7/31/97
Semivolatile Organics
bis(2-Ethylhexyl) phthalate
1,2-Dichlorobenzene
Fluoranthene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
"Tienol

^•1,2,4-Trichlorobenzene

430
430
430
430
430
430
430
430
430
430

U
U
U
U
U
U
U
U
U
U

440
440
440
440
440
440
440
440
440
440

U
U
U
U
U
U
U
U
U
U

GI^SS-SED-2

7/31/97

60
500
500
500
500
500
500
500
500
500

J
U
U
U
U
U
U
U
U
U

GL-SS-SED-3

7/31/97

430
430
430
430
430
430
430
430
430
430

U
U
U
U
U
U
U
U
U
U

GL-SS-SED^

7/31/97

450
450
450
450
450
450
450
450
450
450

U
U
U
U
U
U
U
U
U
U

Notes:
All values presented in units of ug/kg
J - This result should be considered a quantitative estimate.
U * This compound was analyzed but not detected. The numerical value represents the

quantitation limit of the compound.



Table A-24
Summary of Metals Data for Sediment
Gmner's Lagoon Site, Fremont Ohio

SAMPLE LOCATION: GLSS-SED-1 CL-SS-SED-1 DUP
DATE COLLECTED: 7/31/97 7/31/97
Mftals
Antimony
Arsenic
Berynhun
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
ThaQnim
Zinc

No***
AH nl.iocm.

13

4.0

0.65
0.26
6.6
8.1
4.6
0.13
8.6
0.65
0.65
13
33.5

UJ
J
U
U

J
J
U

UJ
U
U

13
33

0.66
0.26
45
83
45
0.13
8.1

0.66
0.66
13
28.1

UJ
J
U
U

J
J
U

UJ
U
U

GL-SS-SED-2

7/31/97

1.5
3.9
0.75
0.30
9.8
11.0
8.4
0.15
155
15

0.75
15
523

UJ
J
U
U

J
J
U

UJ
U
U

GL-SS-SED-3
7/31/97

13
4.2
0.64
0.26
62
13.4
63
0.13
12.7
0.64
0.64
13
39.0

UJ
J
U
U

J
J
U

UJ
U
U

GL-SSSECM
7/31/97

1.4
6.4
0.69
0.28
9.0
15.6
103
0.14
16.7
1.4
0.69
1.4
772

UJ
J
U
U

J
J
U

UJ
U
U

) - This result should be considered a quantitative estimate.

at a similar concentration.
U - This compound/analyte was analyzed bat not detected. The numerical

value represents the quantitabon/ detection limit of the compound/analyte.
U] - This compound/analyte was analyzed but not

the quanbtation limit of the compound/analyte is a quantitive estimate.
value that represents



95% Upper Confidence Limit Calculations for Volatile Organ!
Creiner's Lagoon Site, Fremont Ohio

Data for On-Site Soil 0-14 Feet

Sample Location
Sample Depth

Volatile Organics
Acetone
2-Butanone
Trichloroethene
Benzene
4-Methyl-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroetharm
Toluene
Ethylbenzene
Styrene
Xylenes (total)

GL-SS-SM-1
5'-7'

2200 B
910 J
450 U
860 J
8700 J
1800 U
470 J

12000
7000
450 U

34000

GL-SS-SM-2
3'-5'

1100 B
1500 U
375 U
350 J
6800 J
1500 U
375 U

11000
8100
3800
38000

GL-SS-SM-3
5'-7

1500 B
1900 J
500 U
500 U
8100
2100 U
500 U
1300
500 U
500 U
2000

GL-SS-SM-4
5'-7

7100 B
16500 U
4150 U
5600 J

'28000 J
16500 U
4150 U

140000
76000
4150 U

340000

GL-SS-SM-5 AVG DUP
5'-7

12800
18250
4400
5200

63000
18250
4400
19800
13350
4400
81000

GL-SS-SM-5

32000
5000 U
1300 U
1300 U
55000
5000 U
1300 U
1300 U
1300 U
1300 U
1300 U

GL-SS-SM-6
5'-7

5900 B
1550 U
385 U
385 U

23000
1550 U
385 U
2100
730 J
385 U
3500

GL-SS-SM-6

27000
3150 U
800 U
800 U

35000
3150 U
800 U
800 U
800 U
800 U
800 U

GL-SS-SM-7
3'-5'

4500
3050
1400
4300
50000
3050
750

43000
10000
750

51000

B
L
J

J
U
U

U

LOG TRANSFORMED DATA
Sample Location

Sample Depth
Volatile Organics
Acetone
2-Butanone
Trichloroethene
Benzene
4-Methyl-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Toluene
Ethylbenzene
Styrene
Xylenes (total)

GL-SS-SM-1
5'-7

7.70
6.81
6.11
6.76
9.07
7.50
6.15
9.39
8.85
6.11
10.43

GL-SS-SM-2
3'-5'

7.00
7.31
5.93
5.86
8.82
7.31
5.93
9.31
9.00
8.24
10.55

GL-SS-SM-3
5'-7

7.31
7.55
6.21
6.21
9.00
7.65
6.21
7.17
6.21
6.21
7.60

GL-SS-SM-4
5'-7

8.87
9.71
8.33
8.63
10.24
9.71
8.33
11.85
11.24
8.33
12.74

GL-SS-SM-5 AVG DUP
5'-7

9.46
9.81
8.39
8.56
11.05
9.81
8.39
9.89
9.50
8.39
11.30

GL-SS-SM-5
ll'-13'

10.37
8.52
7.17
7.17

10.92
8.52
7.17
7.17
7.17
7.17
7.17

GL-SS-SM-6
5'-7

8.68
7.35
5.95
5.95
10.04
7.35
5.95
7.65
6.59
5.95
8.16

GL-SS-SM-6
11 '-13'

10.20
8.06'
6.68
6.68
10.46
8.06
6.68
6.68
6.68
6.68
6.68

GL-SS-SM-7
3'-5'

8.41
8.02
7.24
8.37
10.82
8.02
6.62
10.67
9.21
6.62
10.84

Notes:
All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



95H Upper Confidence Unit CtlculaHont for Volatile Organic* Data for On-Stte Soil 0-14 Fett
Grrlnrr't lagoon Site, Trrmont Ohio

Sample Location
Sample Depth

Volatile î rgaHin
Acetone
2 Rulnnono
TrU'hUmx>lh»iw»
BoM/ono
4-Molhyl-2-pentnnone
2-H<vxnnone

1,1,2,2-Tt'lrttrhlonx>tlmni»
Tnlurno

Flliylhrn/.i'no

Slyrnno
Xylom-s (lolal)

LOG TRANSFORMED DATA

Sample Location
Sample Depth

Vtiliittlr ( Vjjnriirs

At clone
2 Bulunont'

Trirhloroclhenp
Ben/one
4-Mcthyl-2-ppnlBtK>n<«
2-Hoxnnoni'

1,1,2,2-Ti'lrm'lilororlhnnt'
Toluc-no
Ethylbt-n/nnp
Styrtmi?
Xylcncs (total)

GL-SS-SM-7
7-91

16000
1550 U
385 U
385 U

28000
1550 U
385 U
1200
385 U
385 U
560 I

CL SS SM-7
79'

9.68
7.35
5.95
5.95
10.24

7.35
5.95
7.09
5.95
5.95
6.33

GUSS-SM-7 AVC
11M31

3280
38.8
16.55
16,55
253

66.25
16.55
27.05
16.55
16.55
22.05

GL-55 SM-7 AVG
lV-131

8.10
3.66
2.81
2.81
5.53
4.19
2.81
3.30
2.81
2.81
3.09

DUP

JB
J
U
U
IB
u
u
JU
u
u
JU

DUP

GL-SS-SM-8
a-v

30500 U
30500 U
9500 J
27000

100000 I
30500 U
7500 U

330000
97000
7500 U

460000

GL-SS-SM-8
O1-!1

10.33

10.33

9.16

10.20

11.51

10.33

8.92

12.71

11.48

8.92

13.04

GL-S9-SM-8

3'-5'

21000 B

29500 U

7700 J

25000

140000

29500 U

7500 U

yxxoo
110HOO

7500 U

520000

GL-SS-SM-8

.T-51

9.95

10.29

8.95

10.13

11.85

10.29

8.92

12.58

11.61

8.92

13.16

GL-SS-SM-8

7-91

7100 B
7500 U
2100 J
5200

45000 J
7500 U
1850 U
81000
31XXX)

1850 U

150000

GLSSSM-8
7-9-

8.87
8.92
7.65
8.56
10.71
8.92
7.52
11.30
10.31
7.52
11.92

GL-SS-SM-8
1V-131

6800 B
3000 U
750 U
880 J

18000 I
.1000 U
750 U

11 (XX)

5(XX)

750 U

2-1000

GI.SSSM-8
1T-131

H.82
8.01
6.62
678
980
8.01
6.62
9.31
8.52
6.62
10.09

GL-SS-SM
4'-6'

12.5
12.5
3.05
3.05
12.5
12.5
305
305
3.05
3.05
3.05

.9

U
U
U
U
U
U
U
U
U
U
U

GL-SS-SM-9
4'-6'

253

25.1
1.12
1.12
2.53
2.53
1.12
1.12
1.12
1.12
1.12

GLSS-SM
(>'-8'

12
2,5
3.1
3.1

12.5
12f»
3.1
3.1
3.1
3.1
3.1

-9

1
1
U
U
U
U
U
u
u
u
u

GL-SS-SM-9
(V 8'

2-18
().')2
1.1.1
1.1.1
2.53
2.5.1
1.13
1.13
1.13
1.13
1.13

Notei:
All results arc reported in units of ug/kg.
All U values represent one-half the detection limit.



95% Upper Confidence Limit Calculations for Volatile Organic* Data for On-Site Soil 0-14 feet
Greiner's Lagoon Site, Fremont Ohio

Sample Location
Sample Depth

Volatile Organics
Acetone
2-Butanone
Trichloroethene
Benzene
4-Methyl-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Toluene
Ethylbenzene
Slyrene
Xylenes (total)

GL-SS-SM-9
12'-14'

33
7.5
3.15
3.15
7.9
5.3
3.15
3.15
3.15
3.15
3.15

J
U
U

J
J
U
U
U
U
U

GL-SS-SM-10
4'-6'

12.5 U
12.5 U
3.1 U
3.1 U
12.5 U
12.5 U
3.1 U
3.1 U
3.1 U
3.1 U
3.6 J

GL-SS-SM-10
6'-8'

71
4.9 J
3 U

4.9 J .
5.6 J '
12 U
3 U
3 U
3 U
3 U
3 U

GL-SS-SM-10 GL-SS-SS
12--14'

36
4.0
3.15
3.15
3.9
12.5
3.15
3.15
3.15
3.15
3.15

O'-l'

1300 B
J 2600 U
U 650 U
U 650 U
J 2600 U
U 2600 U
U 650 U
U 1300
U 3500
U 650 U
U 26000

GL-SS-SB-1
6-8

1500 U
1500 U
375 U
375 U

10000

375 U
375 U
375 U
375 U

GL-SS-SB-2
6-8

8400
3050 U
750 U
750 U

50000

750 U
750 U
750 U
750 U

GL-SS-SB-3
6-8

63 J
11.5 U
2.9 U
3.9 J
11.5 U

2.9 U
2.9 U
2.9 U
2.9 U

GL-SS-SB-4 AVG
8-10

23000
2050
515
515

34500

515
515
515
515

DU

I
\
I

I
I
I
I

LOG TRANSFORMED DATA
Sample Location

Sample Depth
Volatile Organics
Acetone
2-Butanone
Trichloroethene
Benzene
4-Met hy 1-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Toluene
Ethylbenzene
Styrene
Xylenes (total)

GL-SS-SM-9
12'-14'

3.50
2.01
1.15
1.15
2.07
1.67
1.15
1.15
1.15
1.15
1.15

GL-SS-SM-10
4'-6'

2.53
2.53
1.13
1.13
2.53
2.53
1.13
1.13
1.13
1.13
1.28

GL-SS-SM-10
6'-8'

4.26
1.59
1.10
1.59
1.72
2.48
1.10
1.10
1.10
1.10
1.10

GL-SS-SM-10 GL-SS-SS
12'-14'

3.58
1.39
1.15
1.15
1.36
2.53
1.15
1.15
1.15
1.15
1.15

O'-l'

7.17
7.86
6.48
6.48
7.86
7.86
6.48
7.17
8.16
6.48
10.17

GL-SS-SB-1
6-8

7.31
7.31
5.93
5.93
9.21

5.93
5.93
5.93
5.93

GL-SS-SB-2
6-8

9.04
8.02
6.62
6.62
10.82

6.62
6.62
6.62
6.62

GL-SS-SB-3
6-8

4.14
2.44
1.06
1.36
2.44

1.06
1.06
1.06
1.06

GL-SS-SB-4 AVG
8-10

10.04
7.63
6.24
6.24
10.45

6.24
6.24
6.24
6.24

DUI

Notes:
All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



IMI'M ICI 11 (/»! If

95H Uftftrr Confidtnct Limit CalatlaHoitt for Volatile Organia Data for On-Sitr Soil 0-14 Fett
Grtinrr't lagoon Sitr, frrmont Ohio

Sample Location
Sample Depth

Volatile Organic*
Aivlorw
2-Bulnnono
TrlclitortM'thone
Ben/.ene
4-Mcthyl-2 ponlonone
2-Mi'xanono
1,1,2,2 Tftrm'hlortMM ha no
Toluonr
niliyllwn/iMio
Slyrvno
Xylmi's (lolnl)

LOG TRANSFORMED DATA

Sample Location
Sample Depth

Viilalile ( V^'unics
Arrlont1

2-Butfinoru*
Trirhloroc-lhnnp
Bon/i»iw
4-ML'thyl-2-rx?ntnnone
2-Ht'xnnono
1,1,2,2-Tetrtu liloroothano
Tolucno
Ethylhen/cno
Styronc*
XyU-nos (total)

GL-SSS&S (MW-2)
6-8

13
12.5
3.1
4.0
12.5

3.1
3.1
31
31

GL-SSSB5
fv8

2.56
2.53
1.13
1.39
2.53

1.13
1,13
1.13
1.13

J
U
U

J
U

U
U
U
U

(MW-2)

GUSS.SB-6
4-6

11.5 U
11.5 U
2.9 U
2.9 U

11.5 U

29 U
2.9 U
2.9 U
2.9 U

GL-SS-SB^
4 6

2.44
2.44
1.06
1.06
2.44

1.06
1.06
1.06
1.06

GL-SS-SB-7
6-8

10 J
12 U

3.05 U
3.05 U
12 U

305 U
3.05 U
3.05 U
3.05 U

GL-SS-SB-7
6-8

2.30
2.48
1.12
1.12
2.48

1.12
1.12
1.12
1.12

GL-SS-SB-8
4-6

48
12
3
3

7.7

3
3
3
3

J
U
U
U
B

U
U
U
U

GL-SS-SB-8
4-6

3.87
2.48
1.10
1.10
2.04

1.10
1.10
1.10
1.10

GL-SS-SB^
4-6

18 J
12 U

3.05 U
63
12 U

305 U
3.05 U
3.05 t)
305 U

GLSS-SB-9
4-6

2.89
248
1.12
1.84
2.48

1.12
1.12
1.12
1.12

GL-SS^SB-10
6-8

14 J
12 U

305 U
28
6.3 J

3.05 U
3.05 U
3.05 U
305 U

GLSS-SB-10
68

264
2.48
1.12
3.33
1.84

1.12
1.12
1.12
1.12

GLSS-SB11
0-2

23000 U
23000 U
6000 U
6000 U
40000 B

H5000
48000
6000 U

25(XXX)

GLSSSB-11
02

10.04
10.04
8.70
8.70
10.60

11.35
10.78
8.70

12.43

GLSSSB-12
6-8

5800
2050
500
500

40000

rxxi
500
5(X)
5(X>

GLSSSB-12
6-8

867
7.63
621
6.21
10.60

6.21
6.21
6.21
6.21

I
U
U
U

U
U
U
U

Notes:
All results arc reported In units of ug/kg.
All U values represent one-half the detection limit.



95% Upper Confidence Limit Calculations for Volatile Orgaft
Greiner's Lagoon Site, Fremont Ohio

. Data for On-Site Soil 0-14 Feet

Sample Location GL-SS-SB-13 AVG DUP MW-13
Sample Depth 6-8 8-10'

Volatile Organics
Acetone
2-Bulanone
Trichloroethene
Benzene
4-Methyl-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Toluene
Elhylbenzene
Styrene
Xylenes (total)

LOG TRANSFORMED DATA

25.05
12
3
3
12

3
3
3
3

J 6400 B
U 1500 U
U 375 U
U 375 U
U 1500 U '

U 375 U
U 375 U
U i
U 375 U

Sample Location GL-SS-SB-13 AVG DUP MW-13
Sample Depth

Volatile Organics
Acetone
2-Butanone
Trichloroethene
Benzene
4-Methyl-2-pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Toluene
Ethylbenzene
Styrene
Xylenes (total)

6-8

3.22
2.48
1.10
1.10
2.48

1.10
1.10
1.10
1.10

8-10'

8.76
7.31
5.93
5.93
7.31 '

5.93
5.93

5.93

Mean

6.60
5.79
4.58
4.84
6.90
6.60
5.25
5.59
5.29
4.58
5.90

Std
Dev

3.01
3.13
3.01
3.09
3.94
2.94
2.88
4.12
3.82
3.07
4.47

N

36
36
36
36
36
22
22
36
36
35
36

N-l

35
35
35
35
35
21
21
35
35
34
35

Hstat

5.250
5.441
5.244
5.378
6.722
5.731
5.625
7.008
6.528
5.341
7.569

95%
UCL

9.9E+05
7.8E+05
1.3E+05
2.5E+05
2.1E+08
2.2E+06
4.0E+05
1.7E+08
2.0E+07
1.8E+05
2.4E+09

Max
Cone

32000
1900
9500
27000
140000

5.3
470

330000
110000
3800

520000

Lower of Max
Cone vs. UCL

32000
1900
9500
27000
140000

5.3
470

330000
110000
3800

520000

Notes:
All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



Limit CalrulaHtmtforSrtnlvolaHIt Orgtnlft Data for On-SItt Soil 0-14 Fttt
Grrlnrr'1 Lagoon Site, Frrmont Ohio

S«mpl« Location

Sampl* D«pth

Srtnlvvliililt ( irgatile*
I'lipnol
2 ( 'hlorophenol
1,4-1 )|fhlorttbpn*rne
1 .2 DUhlorobrnwiw
2 MHhylphenol
4 MMhylprwnol
Isophorone
2,4-ninvlhylphpnol
1 ,2,4-Trl< •Iilorob«tn*«w
Niiphlluilrnr
2 • MrlliyltiMpltlhalrnr
I'liriMiilltn'lw

PI n hulyl prilh«l«tt>
I'yri'iM1

llulyl Ivii/yl pltlrmlittr
l'l.s(2 Mliyllirxyl) phlhnlolc

UK, IKANSFORMKI ) 1 )ATA

Simple Location

Simple Depth

Stitnvolalile (irganin

rh.-nol
2 -( hlorophonol
1 ,4 - 1 )irl\lt>rrbrn/.pnp
1 ,2 nirhlorobpn/pnp
2 Mi-lhylphpnol
•• Mi'thylphpnol
iNiiphoronp
2.4 1 >liivlhylpltenol
1 ,2,4-Trlchlorobon/pnp.
NiiphllinlMw
2 Mi'lltylmtphthnlpne
l'l\cnniUlui<n«*
l>l n butyl phthnliilt!
I'yri'nt.'
Hutyl benzyl phlhalate
his(2-Elhylhexyl) phlhalate

OUSK^SM-1
3'-r

1600
2330
490
1300
2350
2390
2350
2350
1500
770
930
520

Z350
1150
Z150
29000

(il.-SS-SM-l
5'-T

7.38
7.76
619
7.17
7.76
7.76
7.76
7.76
7.31
6.6S
6.84
6.23
7.76
7.76
7.76
10.28

J
U

J
)
U
U
U
U
J
J
J
J
U
U
U

C.U&SM-
3--51

21000
39500
39500
39500
39500
39500
39500
39500
39500
(WX)
39500
39500
39500
39500
39500
550000

GUSS-JiM-

3'- 5'

995
1058
10.58
10.58
10.58
10.58
10.58
10.58
10.58
9.06
10.58
10.58
10.58
10.58
10.58
13.22

2

J
U
U
U
U
U
U
U
U
J
U
U
U
U
U

2

GUSWiM-3

S'-T

4000
550
550
140
130

2000
550
180
190
290
300
190
550
120
550

4400

CI.-Sf^SM

S'-T1

829
631
6.31
4.94
487
7.60
6.31
5.19
5.25
5.67
5.70
5.25
6.31
4.79
6.31
8.50

J
UJ
U
J
J
J
U
J
J
J
J
J
U
J
U

-3

GÎ -SS-SNM
y-r

49000
130000
130000
130000
130000
130000
130000
130000
130000
130000
130000
130000
130000
130000
130000

1300000

CUSS-SM-4
y-T

10.80
11.78
11.78
11.78
11.78
11.78
11.78
11.78
11.78
11.78
11.78
11.78
11.78
11.78
11.78
14.08

B
U
U
U
U
U
U
U
U
U
U
U
U
U
U

C.I.-SK-SM-5 AVG
5'-7

rwooo
26750
26750
15250
26750
26750
26750
26750
26750
19050
50000
10350
26750
26750
26750
42500

C.I.-SSSM-5 AVC
y-T

1055
10.19
10.19
9.63
10.19
10.19
10.19
10.19
10.19
9.85
10.82
9.24
10.19
10.19
10.19
10.66

DIM'

J
U
U
JU
U
U
U
U
U
J
1
J
U
U
U
J

DUI'

CL-SR-SM-
11' 13'

64000
65(X)
6500
6500
6500
6500
6500
6500
6500
6»X)
65(X)
6500
6500
6500
6500
6500

C.I.SSSM
ir-13-

II 07
8.78
8.78
8.78
H.78
8,78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78

5

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

5

c;i,ss-SM-6
y-r

65000
7000
7000
7000
7000
7000
7000
7000
71XX)
7IXX)
7000
7(XX)
7IXX)
71XX)
7(XX)
33000

(JI.-SS-SM-6

S'-7'

1 1 .OK
8.85
8.H5
8.85
8.85
8.85
R.85
H.8S
8.85
8,85
8.85
8.85
8.85
8.85
8.85
10.40

U
U
U
U
U
U
U
U
11
U
U
U
U
U

Cit.-S8-SM.ft
ii'i3'

67000
7000 U
7000 U
7UOO U
7000 U
7000 U
7(XX) U
7(XX) U
7IXX) U
7IXXI U
71XX) U
7(XX) U
7(XX) U
71XX) U
7(XX) U
7000 U

<;i.-ss.sM-f>
ir IT

11 II
K H 5
8.85
885
8 8 5
885
8.85
885
8,85
8.85
8.85
8,85
8.85
8.85
8.85
8.85

Notes:

All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



95% Upper Confidence Limit Calculations for Semivolatile O
Greiner's Lagoon Site, Fremont Ohio

; Data for On-Site Soil 0-14 Feet

Sample Location
Sample Depth

Sanivolatile Organics
Phenol
2-Chlorophenbl
1,4-DichIorobenzene
1,2-Dichlorobenzene
2-Melhylphenol
4-Methylphenol
Isophorone
2,4-Dimethylphenol
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methy [naphthalene
Phenanthrene
Di-n-butyl phlhalate
Pyrene
Butyl benzyl phthalate
bis(2-Ethylhexyl) phthalate

GL-SS-SM-7
y-y

130000
80000
80000
31000
80000
80000
80000
80000
42000
80000
18000
80000
80000
80000
80000
720000

J
U
U
J
U
U
U
U
J
U

J
U
U
U
U

GL-SS-SM-7

T-9'

45000
4100
4100
4100
1900
1400
4100
1200
4100
4100
4100
4100
4100
4100
4100
4100

U
U
U
J
J
U
J
U
U
U
U
U
U
U
U

GL-SS-SM-7 AVG
ll'-13'

3020
302.5
302.5
302.5
302.5
302.5
302.5
302.5
302.5
302.5
302.5
302.5
302.5
302.5
302.5
1700

DUP

J
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-SS-SM-8

o'-r

430000
280000
91000
230000
280000
280000
280000
280000
350000
86000
130000
280000
280000
280000
280000

4000000

J
U
J
J
U
U
U
U
J
J
J
U
U
U
U

GL-SS-SM-8

3'-5'

330000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
2700000

J
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-SS-SM-8
7'-9'

250000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
195000
2300000

B
U
U
U
U
U
U
U
U
U
U
U
U
U
U

GL-SS-SM-8
1V-131

53000
130
200
52
540
460
48
200
60
200
200
200
200
200
200
2500

J
U
J

J
U
J
U
U
U
U
U
U
J

GL-SS-SM-9
4'-6'

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
1000

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

LOG TRANSFORMED DATA

Sample Location
Sample Depth

Semivolatile Organics
Phenol
2-Chlorophenol
1,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-MethylphenoI
4-Methylphenol
Isophorone
2,4-Dimethylphenol
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Phenanthrene
Di-n-butyl phlhalate
Pyrene
Butyl benzyl phthalate
bis(2-Ethylhexyl) phthalate

GL-SS-SM-7
3'-5'

11.78
11.29
11.29
10.34
11.29
11.29
11.29
11.29
10.65
11.29
9.80
11.29
11.29
11.29
11.29
13.49

GL-SSSM-7

T-9

10.71
8.32
8.32
8.32
7.55
7.24
8.32
7.09
8.32
8.32
8.32
8.32
8.32
8.32
8.32
8.32

GL-SS-SM-7 AVG DUP
ll'-13'

8.01
5.71
5.71
5.71
5.71
5.71
5.71
5.71
5.71
5.71
5.71
5.71
5.71
5.71
5.71
7.44

GL-SS-SM-8
O'-l'

12.97
12.54
11.42
12.35
12.54
12.54
12.54
12.54
12.77
11.36
11.78
12.54
12.54
12.54
12.54
15.20

GL-SS-SM-8
3'-5'

12.71
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
14.81

GL-SS-SM-8
7'-9'

12.43
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
12.18
14.65

GL-SS-SM-8
11 '-13'

10.88
4.87
5.30
3.95
6.29
6.13
3.87
5.30
4.09
5.30
5.30
5.30
5.30
5.30
5.30
7.82

GL-SS-SM-9
4'-6'

5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
6.91

Notes:
All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



9SH Ufijvr CoHfUncf Limit Calculation!/or Smitwlattle Orgtnici Dili/or On-Sttt Soil 0-14 Fttt
Grrinrr'i Lajfoon Silt, Frrmont Ohio

Sample Location

Sample Depth

I'h.-nol
2 ( 'hlorophcnol
1 ,4 • 1 )lchlor0bw*«w
1.2 -IMohlocobt-niwne
2 Mflhylphenol
4-MHhylphenol
Ittophoronr
2,4 OlmHhylphrnol
1 ,2.4-Triiililorob«\j.i>nil

NiiphlhiilfiM*
2 MiilhylnnphuS«l«tn?
I'hi-nnnthriMio
1 >l n Inityl phlhalntit
I'yri-m-
Hti ly l brn/.yl phthnlatc
l>m(2 1 Ihylhi-xyl) phthalnlr

1 (.X ; TKANSrOKMKO DATA

Sample Location
Sample Depth

Xrnuwliitile Organic.1!
I'hrnol
2 ( hloroplicnol
1 , 4 1 )lrh lorohpn/rnp
1 , 2 1 "Hi'Morotx-nzerw
2 Mi-thylphpnol
•I -Mrlhylphrnol
litophoronc
2,4 nimrlhylphe-nol
1,2,4 TrUhKirobonwne
Nitplilhalpne
2-Molhylnaphlhalene
I'hcnnnthri'nt1

PI n butyl phthalatc
Tyrone
Butyl Ivnzyl phthalate
bis(2-Ethylhexyl) phthalate

CiU'&Sh
6'-8'

203
203
205
205
205
205
380
203
203
203
205
205
205
205
205
480

rl-9

U

U
U
U
U
U
J
U
U
U
U
U
U
U
U

GI.-5S-SM-9
fe'-B1

532
5.32
5.32
532
532
5.32
594
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
6.17

Gl̂ -SS-SM

12'-M'

203
203
203
205
203
203
203
203
205
205
205
205
205
205
205
350

GI.-SS-SM

12--141

5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.86

-9

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J

-9

GI.-SS-SM
4'.6'

203
203
205
205
203
203
203
205
205
205
205
205
205
205
205
1100

•10

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

CI.-SS-SM-10
4'-6'

532
532
5.32
5,32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
5.32
7.00

GLSS^SM
6'-8'

193
193
193
193
193
193
195
195
195
195
195
195
195
195
195

1400

I-IO

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

G1.-SS-SM-10
6'-8'

5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
7.24

GiyS&SM

12'-14'

210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
460

GI^SSSM

12'- 14'

5.35
5.35
535
5.35
5.35
5.35
5.35
5.35
5.35
5.35
5.35
5.35
5.35
5.35
5.35
6.13

-10

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

-10

Gt.-SS-SS
O1-!'

85000
85000
83000
85000
85000
85000
85000
85000
fmx)
85000
85000
85000
3AOOO
HVXX)
86000

B7(XXX)

r.i.-ssss
o'-r

11.35
I I 3 5
11.35
11,35
11.35
11.35
11.35
11.35
11.35
11.35
11.35
11.35
10.49
11.35
11.36
13.68

U
U
U
U
U
U
U
U
U
U
U
U
J
U
J

(JI.-fW-.SB-l
6-8

1400

200 U
2IX) U
40 J
170 J
200 U
200 U
2(X) U
2(X) U
200 U
2(X) U
200 U

2(X) U
2(» U

CI.-SSSB-l
fy-8

7.24

5.30
5.30
3.69
5.14
5.30
5.30
5.30
5,30
5.30
5.30
5.30

5.30
5.30

GUSS-Sft-2
6-8

6100

405
405
405
405
405
405
405
405
405
405
405

405
405

GI.SSSB-2
<v8

8.72

600
600
6.00
600
6,00
6.00
6.00
6.00
6.00
6.00
6.00

6.00
6.00

U
U
U
U
U
U
U
U
U
U
U

U
U

Notes:
All results are reported in units of ug/kg.
All U vnlues represent one-half the detection limit.



95% Upper Confidence Limit Calculations for Semivolatile Orgi..cs Data for On-Site Soil 0-14 Feet
Greiner's Lagoon Site, Fremont Ohio

JrJL

Sample Location
Sample Depth

Semivolatile Organics
Phenol
2-Chlorophenol
1,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
2,4-Dimethylphenol
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Phenanthrene
Di-n-butyl phthalate
Pyrene
Butyl benzyl phthalate
bis(2-Ethylhexyl) phthalate

GL-SS-SB-3
6-8

195

195
195
195
195
195
195
195
195
195
195
195

195
40

U

U
U
U
U
U
U
U
U
U
U
U

U
J

GL-SS-SB-4 AVG
8-10

57500

4525
4525
4525
4525
4525
4525
4525
4525
4525
4525
4525

4525
4525

DUP

U
U
U
U
U
U
U
U
U
U
U

U
U

GL-SS-SB-5 (MW-2)
6-8

205

205
205
205
205

i 76
205
205
205
205
205
205

205
1600

U

U
U
U
U
J
U
U
U
U
U
U

U

GL-SS-SB-6
4-6

190

190
190
190
190
100
190
190
190
190
190
190

190
190

U

U
U
U
U

J
U
U
U
U
U
U

U
U

GL-SS-SB-7
6-8

200

200
200
200
200
200
200
200
200
200
200
200

200
850

U

U
U
U
U
U
U
U
U
U
U
U

U
J

GL-SS-SB-8
4-6

200 UJ

200 UJ
200 UJ
200 UJ
200 UJ
200 UJ
200 UJ
200 UJ
200 UJ
200 UJ
200 UJ
200 UJ

200 UJ
270 J

GL-SS-SB-9
4-6

200 U

200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U
200 U

200 U
200 U

LOG TRANSFORMED DATA
Sample Location

Sample Depth
Semivolatile Organics
Phenol
2-Chlorophenol
1,4-Dichlorobenzene
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Isophorone
2,4-Dimethylphenol
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphthalene
Phenanlhrene
Di-n-butyl phthalate
Pyrene
Butyl benzyl phthalate
bis(2-Ethylhexyl) phthalate

GL-SS-SB-3
6-8

5.27

5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27
5.27

5.27
3.69

GL-SS-SB-4 AVG
8-10

10.96

8.42
8.42
8.42
8.42
8.42
8.42
8.42
8.42
8.42
8.42
8.42

8.42
8.42

DUP GL-SSSB-5 (MW-2)
6-8

5.32

5.32
5.32
5.32
5.32
4.33
5.32
5.32
5.32
5.32
5.32
5.32

5.32
7.38

GL-SS-SB-6
4-6

5.25

5.25
5.25
5.25
5.25
4.61
5.25
5.25
5.25
5.25
5.25
5.25

5.25
5.25

GL-SS-SB-7
6-8

5.30

5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30

5.30
6.75

GL-SS-SB-8
4-6

5.30

5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30

5.30
5.60

GL-SS-SB-9
4-6

5.30

5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30
5.30

5.30
5.30

Notes:
All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



Upper CpH/Hmee limit (.'alnilalluHtfor Setnlvolitlle Organic* Halt for On-Slte Soil 0-14 Ftet
Grrinrr'n Lagoon Site, Fremont Ohio

Sample Location '

Sample D«plh

anniwlatile Organic*

I'hrnol
2-Chlowphpnol

1 ,4 1 )lrhbror*niM«nt«

2 MrthylphMiol
4-Melhylphwiol
Inophorone

2,4 -ninirthylphrnol
1,2.4 Trichlurcihrn/iMW
Nitphthiilrru*
.2 MrlliylnnpMlmlrnr

I'lu-nnntlirrnc
Dl n tmlyl phtlmlalf

I'yrrnc
llntyl Ix-n/yl phUutUlr
l<Ls(2 1 thylhcxyl) phthulntc

1 .1 X ; -JKANSK WMF.D 1 )ATA

Sample Location '

Sample Depth

I'lirnol
2-( 'hlorophrnol

1,4-1 iK'hloroben/.rnr
1 ,2-1 )lrhlorob«?n/pnp
2 Mrlhylphcnol
4 Mrlhylphonol
Imtphorone
2,4-l>lmflhylphrnol

l,2,4-Trlrhlorolx«n/.c*np

Nnphlhnlprw
2 Mi'thylnuphlhalt-nc

ChcnuiUhrwu!
Ol-n-hutyl phlhalnte
I'yrcne

Butyl twn/.yl phthalnte
bis(2-Elhylhexyl) phthalate

Cl.-SfkSrVIO C.USfkSH-11

M» 0-2 6-8

130 ) 85000 U 26000

200 U 85000 U 200 U
200 U 39000 J 200 U
200 U 85000 U 630
2(X) U 85000 U 310 J
200 U 85000 U 200 U
200 U 85000 U 200 U
2(X) U 58000 J 200 U
2(X) U 26000 J 200 U
2(X) U 2«XX) ) 2(X) U
200 U 85000 U 200 U
2(X) U 85000 U 200 U

2(X) U 85(XX) UJ 200 U
370 | 510000 J 120 J

CI.SSSKK) CI.SS-SH-11

f>8

4 K 7

5 M)

5,30
5.30
5.30
5.30
5.30
530
5,30
5,30
5,30
5.30

5.30
5.91

0-2

II 35

11 35
10.57
11,35
11.35
11.35
11.35
10.97
10.17
10.17
11.35
11.35

11.35
13.14

CI.SS-SB-12

6-8

10 17

53Q
5.30
6.45
5,74
5.30
5.30
5.30
5.30
5.30
5.30
5.30

5.30
4.79

C,l,-S£SB-13 AVC! PUP MW-13

<WR ft-101

197.3

197.3
197.3
197.3
197.3

i 197.3
197.3
197.5
197.3
197.5
197.3
197.5

197.3
110.3

U 230 U
130 U

U 230 U
U 230 U
U 230 U
U 230 U
U 230 U
U
U Z30 U
U 230 U
U 230 U
U
U

230 U
U
J Z30 U

i;i.-SS-SrH3AVC. IJUI' MW-13

6-8

529

5.29
5.29
5.29
5.29
5.29
5.29
5.29
5.29
5.29
5.29
5.29

5.29
4.71

8-10'

5.44
544
5.44
5.44
5.44
5,44
5.44

5.44
5.44
5,44

5.44

5.44

Mciin

830
8.21
7.37
7.28
7.40
7.48
7.38
7.43
7.33
7.28
7.32
7.40
7.48
8.16
7.50
8.53

Stil

Di-v

2.87
2.80
262
2.64
2.70
2.63
2.74
2.70
2.69
2.52
2.36
2.68
2.65
2.84
2.68
3.40

N

36
23
36
36
36
36
36
35
36
36
36
35
35
23
35
36

N-1

35
22
35
35
35
35
35
34
35
35
35
34
34
22
34
35

11 stnl

5035
5.416
4.642
4675
4.775
4,667
4,832
4.799

4.755
4.495
4.556
4.768
4.721
5.491
4.768
5.860

<*r>x
UCI.

2.BI-+06
4.7K+06
3.8HX15

3.8K+05
56F.»05
4.5H»05
6.4F.*05
5.9F>05
5.0F.+05
2.4F.*05
2.9F.+05
5.4P.+05
5.0E+05
5.6F.+06
5.9E+05
4.7E+07

Mux

Com

430,000
130

91,000
230,000
1,900

2,000
100

1,200
350,000
86,000
130,000

520
36,000

120
86,000

4,000,000

Lower ol Mnx

Cone vs. UCI.

430,000
130

91, (XX)

230,(XX1

1,900
2,000
100

1,2(X)
350.IXX)
H6.IXX)
130,(XX)

520
36,000

120
86,(XX)

4,000,000

Notes:

All results are reported in units of ug/kg.
All U values represent one-half the detection limit



t
95% Upper Confidence Limit Calculations for Pesticide/PCs Data for On-Site Soil 0-14 Feet
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-SS-SM-1-4 GL-SS-SM-5-6 GL-SS-SM-5-6 GL-SS-SM-7-8 GL-SS-SM-7-8 GL-SS-SM-8 GL-SS-SM-9-10 GL-SS-SM-9-10 GL-SS-SM-9-10
Sample Depth 5'-7 3-T ll'-13' 3'-5' 7-9' O'-l' 4'-6' 6'-8' 12'-14'

Pesticide/PCB
Endrinketone 25.5 UJ 410 U 20 U 410 U 630 J 2000 U 2 U 20.5 U 12.5 U
Aroclorl254 360 J 4100 U 200 U 4100 U 5800 J 20000 U 20 U 205 U 125 U

Sample Location GL-SS-SM-1-4 GL-SS-SM-5-6 GL-SS-SM-5-6 GL-SS-SM-7-8 GL-SS-SM-7-8 GL-SS-SM-8 GL-SS-SM-9-10 GL-SS-SM-9-10 GL-SS-SM-9-10
Sample Depth S'-T1 5'-T ll'-13' 3'-5' 7I-9I O'-l1 4'-6' 6'-8' 12'-14'

Pesticide/PCB
Endrinketone 3.24 6.02 3.00 6.02 6.45 7.60 0.69 3.02 2.53
Aroclorl254 5.89 8.32 5.30 8.32 8.67 9.90 3.00 5.32 4.83

Notes:
All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



95H U;iprr Cotifidrnct Limit Calculation for Pntidiit/PCB Data for On-Sitt Soil 0-14 Fttt
Grtintr't Lagoon Sitr, frtmont Ohio

Simple Location GL-SS^S GV^SS-SB-1 Cl̂ SS-SB-2 GUSS-SB-3 GL-SS-SB-4 AVC-DUP CL-SS-SB-5 (MW-2) Cl^SS-SB-ft
Sample Depth O1-!1 A-8 64 6-8 8-10 6-8 4-6 (>H

Emlrln ketone 2100 U
Aroi!orl254 3«X)0 J 20 U 20 UJ 19.5 U 20.25 U 20.5 U 19 U 20 U

Sample Location CL^SSSS GL-SS-SB-1 GLrSS-SB-2 GUSS-SB-3 GLrSS-SB-4 AVG-DUP GL-SS-SB-5 (MW-2) GL-SS-SB-6 GL-SS5B-7
Sample Deplh IV-V 6-8 6-8 6-8 8-10 6-8 4-h 6H

I'fuliciilf/t'CB
Hiulrl t i k«'lon« 7.65
Aroc lor 1254 10.55 3.00 3.00 2.97 3.01 302 2,94 .1.00

Motor
All result!! urv roportrd in units of
All U values represent one-half the dolortion limit.



iauiev-3 (COHT; f f
95% Upper Confidence Limit Calculations for Pesticide/PCB Data for On-Site Soil 0-14 Feet
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-SS-SB-8 GL-SS-SB-9 GL-SS-SB-10 GL-SS-SB-11 GL-SS-SB-12 GL-SS-SB-13 AVG-DUP
Sample Depth 4-6 4-6 6-8 0-2 6-8 6-8

Pesticide/PCB
Endrin ketone
Aroclorl254 20 U 20 UJ 20 U 2.7 J 20 U 19.75 UJ

Sample Locarion GL-SS-SB-8 GL-SS-SB-9 GL-SS-SB-10 GL-SS-SB-11 GL-SS-SB-12 GL-SS-SB-13 AVG-DUP Std 95% Max Lower of M
Sample Depth 4-6 4-6 6-8 0-2 6-8 6-8 Mean Dev N N-l H stat UCL Cone Cone vs. U'

Pesticide/PCB
Endrin ketone 4.6 2.41 10 9 6.397 3.1E+05 630 630
Aroclorl254 3.00 3.00 3.00 0.99 3.00 2.98 4.65 2.67 23 22 5.195 7.1E+04 38000 38000

Notes:
All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



95H Upprr Convener Limit Calculation* for Mttah Data for On-Sitt Soil 0-14 Fttt
Grrintr't Lagoon Sitr, fmnont Ohio

Sample Location

Sample Depth

Mftals
Antimony

Arsenic
Cadmium
Chromium
Copper
Lend
Mercury
Nirki'l
Selenium
/i IK-

CL-SS-SM-M

5--r

0,75 UJ
5.8
1.9

12.3
48.1 J
58,0 J
0075 U
11.7 |

0385 UJ
155 )

GL-SS-SM-5-6

9-7

0.6 UJ
11.7
1.3
9.0
12.1 J
45.7 J
0.06 U
116 J

0.305 UJ
72.6 J

GL-SS-SM-5-6

1V-131

0.6 UJ

6.4
0.28

69 I
14.6 J
74 J
006 U
15.4 J

0.305 UJ
40.3 J

GL-SS-SM-7-8

3'-5'

0.6 UJ
58
8.5
21.9
30.5 J
228 J
0.33
13.R J

0.305 UJ
407

GL-SS-SM-7-8

7-V

06 UJ
9.5

0.75
6.8
11.4 J
20.0 J
0.06 U
10.4 J
0.295 UJ
51.6 J

GL-SS-SM-S

0--T

6.2 J
7,1

43.7
94.6
102 J
Hll J
1.3

!M3 J
3.4 J

2470 J

GL-SSSM

4'-6'

0.6
4,5

0.12
6.2
8.0
4 8

0.06
98
0.3

30,3

.9-10

UJ

U

J
1
U

)
UJ

J

GLSSSM-'J,

fc'.K1

06
6,0

0.125
6.0
133
6.6

()0(>

139
0.31

33.2

10

UJ

U

J
J
U

I
UJ
J

LOG TRANSFORMED DATA

Sample Location

Sample Depth

Mflalu

Antimony
Arm-mi'
Ciulmium
Chromium
Copper
Load
Mercury
Nirkcl
Selenium
7.ini:

GL-SSSM-1^1

5'-7

0288
1.758
0.642
2.510
3873
4.060
-2.590
2.460
-0.955
5,043

GL-SS-SM-5-6

5'-7

0.511
2.460
0.262
2.197
2.493
3.822
-2.813
2.451
-1.187
4.285

GL-SS-SM-5-6

11 '-13'

0.511
1.856
-1.273
1.932
2.681
2.001
-2.813
2.734
-1.187
3.696

GL-SS-SM-7-8

3'-5'

-0.511
1.758
2.140
3.086
3.418
5.429
-1.109
2.625
-1.187
6.009

GL-SS-SM-7-8

7-91

0.511
2.251
-0.288
1.917
2.434
2.9%
-2.813
2.342
-1.221
3.944

GL-SS-SM-8

O'-T

1 825
1.960
3.777
4.550
4.625
6.698
0.262
3.444
1.224
7.812

GL-SS-SM

4'6'

0.511
1.504
-2.120
1.825
2.079
1.569
-2.813
2.282
-1.204
3.411

9-10 GL SS SM-9.

6'8'

0.511
1.792
2.079
1.792
2.588
1.887
-2813
2.632
-1.171
3.503

10

Notes:

All result* art) reported In unltH of mg/kg.



95% Upper Confidence Limit Calculations for Metals Dati)*tr On-Site Soil 0-14 Feet
Greiner's Lagoon Site, Fremont Ohio

Sample Location
Sample Depth

Metals
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Zinc

GL-SS-SM-9-10 GL-SS-SS

12'-14' Cf-V
MW-13

8-10'

0.75 UJ 0.65 U 0.6 UJ
12.7 8.8 14.2 J
0.34 7.5 0.12 U
16.8 22.7 13.7 J ,
26.6 J 29.3 25.3
12.6 J 98.0 10.3 J

0.075 U 0.33 0.06 U
31.4 J 18.6 26.6 J
0.375 UJ 0.315 UJ 0.3 UJ
67.5 J 175 67.8

LOG TRANSFORMED DATA

Sample Location

Sample Depth
Metals
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Zinc

GL-SS-SM-9-10 GL-SS-SS

12'-14'

-0.288
2.542
-1.079
2.821
3.281
2.534
-2.590
3.447
-0.981
4.212

O'-l'

-0.431
2.175
2.015
3.122
3.378
4.585
-1.109
2.923
-1.155
5.165

MW-13
8-10'

-0.511
2.653
-2.120
2.617
3.231
2.332
-2.813
3.281
-1.204
4.217

Mean

-0.25
2.06
-0.01
2.58
3.10
3.45
-2.18
2.78
-0.93
4.66

Std
Dev

0.69
0.38
1.99
0.82
0.74
1.63
1.05
0.43
0.72
1.31

N

11
11
11
11
11
11
11
11
11
11

N-l

10
10
10
10
10
10
10
10
10
10

Hstat

2.457
2.028
5.130
2.664
2.529
4.326
3.096
2.091
2.499
3.617

95%

UCL

1.7
10.8
180.2
36.7
52.5

1109.9
0.5
23.6
0.9

1105.3

Max

Cone

6.2
14.2
43.7
94.6
102
811
1.3
31.4
3.4

2470

Lower of Max

Cone vs. UCL

1.7
10.8
43.7
36.7
52.5
811.0
0.5
23.6
0.9

1105.3

Notes:
All results are reported in units of mg/kg.



95H Upprr Con/Mmcr Limit Calculation* for VolaHlt Organia Data for Off-Site Soil 0-14 Fett
Greitirr's Lagoon Sitt, Frrmont Ohio

Sample Location GLSS-GB-2 GL-SS-GB-3 GL-SS-GB-4 GL-SS-GB-5 GL-SS-GB-7 GL-SS-GB-11 GL-SS-GB-14 GLS&GB-15 GLSS-GB-15
Sample Depth

Volatile (>rgantn

Acotono
2 Butnnono
Dun/two
4 Melhyl-2-pentnnono

6-8' 8-101 6-8' 6-8' 10-12'

12
11.5
2.9
11,5

I
U
U
U

11000
3000
750
32000

J
U
U
J

4000
1550
360
11000

J
U
J

''

14
12.5
9
12.5

J
U

U

2500
125
31.5
680

J
U
U

26
12
3
12

J
U
U
U

4-6'

11.5
11.5
2.85
11.5

4-6' 6-8'

U
U
U
U

13
13
3.2
13

U
U
U
U

6500

3600

365
1450

U
U

LOG TRANSFORMED DATA

Sample Location GL-SS-CB-2 GL-SS-CB-3 GL S&CB-4
Sample Depth 6-8' 8-Iff 6-8'

Volatile I yrganin
Aii-lon.» 2.485 9.306 8294
2 Bullion.' 2 442 H.006 7.346
IVn/rnr 1.1)65 6.620 5.886
4 Mi-lhyl-2 pcntnnono 2.442 10.373 9.306

Notts:
All results nrc- roporlrtl in units of up,/kg.
All U vnliirs represent onc-hnlf thi« tlctwlion limit.

6-8'

2.639
2.526
2.197
2.526

CL-SS-GB-7
10-12'

7.824
4.828
3.450
6.522

GLSS-GB-11
6-8'

3.258
2.485
1.099
2.485

GUSS-CB-14 GL SS-GB-15 GLSSCB-15
4-6' 4-6' 6-8'

2.442
2.442
1.047
2.442

2565
2565
1.163
2.565

H780
8.243
5900
7279



Table B-5 (Con't) \
95% Upper Confidence Limit Calculations for Volatile Organics Data for Off-Site Soil 0-14 Feet
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-SS-GB-15 GL-SS-GB-17
Sample Depth 8-10' 2-4'

Volatile Organics
Acetone
2-Butanone
Benzene
4-Methyl-2-pentanone

28000
1550
385
7800

U
U

11.5
11.5
2.9
11.5

UJ
U
UJ
UJ

LOG TRANSFORMED DATA
Sample Location GL-SS-GB-15 GL-SS-GB-17

Sample Depth 8-10' 2-4' Mean
Volatile Organics
Acetone
2-Butanone
Benzene
4-Methyl-2-pentanone

10.240
7.346
5.953
8.962

2.442
2.442
1.065
2.442

5.48
4.61
3.22
5.21

Std
Dev

3.32
2.59
2.39
3.29

N

11
11
11
11

N-l

10
10
10
10

Hstat

8.260
6.515
6.059
8.174

95%
UCL

3.6E+08
5.9E+05
4.3E+04
2.0E+08

Max Lower of Max
Cone Cone vs. UCL

28000
3800
750

32000

28000
3800
750

32000

Notes:
All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



/ mnt
95H Upper Confident Limit Calculation! for Semivolatile Organ/a Data for Off-Site Soil 0-14 Feet
Gretner'$ Lagoon Site, Fremont Ohio

Sample Location

Sample Depth

Semivolatilt Organic*

Phenol
2-Molhylphenol
4-Molhylphenol
Naphthalene
l>is(2 Elhylhoxyl) phlhulale

IXX; TRANSFORMF.D DATA

Sample Location

Sample Depth

Xemiwlahle < trganics
Phenol
2-Methylphenol
•\ Meihylphenol
Naphthalene
his(2 F.lhylhexyl) phthulalo

GL-SS^GB-2

6-8'

190 UJ
190 UJ
190 UJ
76 J
84 J

GL-SS-CB-2

6-8'

5.25
5.25
5.25
4 33
4.43

GL-SS.GB-3

47000
3950 U
3950 U
3950 U
3950 U

GL-SS-GB-3

8-101

10.76
8.28
8.28
828
8.28

GL-SS-GB-4

6-8'

21000
1000 J
590 , J
2050 U
2050 U

GL-SS-GB-4

6-8'

9.95
6.91
6.38
7.63
7.63

GL-SS-CB-5

6-8'

205 U
205 U
205 U
205 U
205 U

GL-SS-CB-5

6-8'

5.32
5.32
5.32
5.32
5.32

GL-SS-CB-7

10-121

210 U
210 U
210 U
210 U
210 U

GL-SS-CB-7

10-121

5.35
5.35
5.35
5.35
5.35

CL-SS-GB-11

6-8'

200 U
200 U
200 U
200 U
57 J

GLSS-CB-11

6-8'

5.30
5.30
530
5.30
404

GL-SS-GB-14

4-6'

190 U
190 U
190 U
190 U
190 U

GL-SS-GB14

4-6'

5.25
5.25
5.25
5.25
5.25

GLSS-CB-15

46'

210
210
210
210
210

U
U
U
U
U

GLSS-CB-15

•1 6'

5.35
•i IS
5.35

5.35

5.35

Notts:
All results art1 reported in unils of tig/kg.

All U values represent one-half the detection limit.



Table B-6 (Can't)
95% Upper Confidence Limit Calculations for Semivolatile
Greiner's Lagoon Site, Fremont Ohio

panics Data for Off-Site Soil 0-14 Feet

Sample Location
Sample Depth

Semivolatile Organics
Phenol
2-MethyIphenol
4- Methyl phenol
Naphthalene
bis(2-Ethylhexyl) phthalate

LOG TRANSFORMED DATA

GL-SS-GB-15
6-8'

GL-SS-GB-15
8-101

GL-SS-GB-17
2-4'

27000 16000 195
1900 U 1350 U 195
1900 U 1350 U 195 (

1900 U 1350 U 195
1900 U 1350 U 195

Sample Location GL-SS-GB-15
Sample Depth

Semivolatile Organics
Phenol
2-Methylphenol
4-Methylphenol
Naphthalene
bis(2-Ethylhexyl) phthalate

6-8'

10.20
7.55
7.55
7.55
7.55

GL-SS-GB-15
8-10*

9.68
7.21
7.21
7.21
7.21

U
U
U
U
U

GL-SS-GB-17
2-4'

5.27
5.27
5.27
5.27
5.27

Mean

7.06
6.09
6.05
6.08
5.97

Std
Dev

Z46
1.15
1.12
1.32
1.43

N

11
11
11
11
11

N-l

10
10
10
10
10

Hstat

6.219
3.302
4.970
3.642
3.880

95%
UCL

3.0E+06
2.9E+03
4.7E+03
4.7E+03
6.3E+03

Max
Cone

47000
1000
590
76
84

Lower of Max
Cone vs. UCL

47,000
1,000
590
76
84

Notes:
All results are reported in units of ug/kg.
All U values represent one-half the detection limit.



l tblrt t-7
9.1H UjiprrCoitfUtHC*limit ('•InltllPmforMttilt MtaforOff-Sttt Soil0-14 tut
(•rttntr't l.tgoon SHr, FrtmoHl Ohio

Sample Larillofi
Simple Depth

MtHll
Anvnlr
Cadmium
Chromium
Copp»r
U*d
Nkkol
/Jnc

auticH-i
46'

2,6 \
0.115 U

5.2
88
5.0 J
11.6
28.2

GU*U1M GL-SiGB-6 GUHB-GB-8 GU8-GB-10 GUH8-GB-12 GUHH-GB-13 GUf^Gft-15
6-8'

«» 1
0123 U
17.4
27.1
12.3 J
33.0
813

2-4'

9.0 |
0.145 U
109
11.1
13.5 |
17.3
63.1

2-4'

23 |
0.12 U
12.1
6.2
63 J
14.1
54.4

6-8'

8.2
0.27
12.3
25.9
13.5
29.0
74.6

8-101

1 •-!
0,13
14.1
273

| 13.1
333

1 80.7

4-6'

1 IS J
U 0.12 U

4,0
73

1 «.l 1
73
27.1

4-6'

3.0
0.12
8.4
15.4
8.6
173
30.6

J
U

J

LOG TKANSFORMF.O DATA
Simple Location

Simple Depth
Mr Hit
Arwnlr
Ciilmlum
( hromjum
( 'upper
Irid
NUkrl
/Jn.

GUS^GIM
4-6'

0.95ft
2.163
1.649
2175
1.609
2.431
3.339

GUH8-G1M
6-8'

1.589
•2.079
2856
3.300
2.310
3.497
4.398

GUSS-GB-A
2-4'

2.197
-1.931
2.389
2.407
2.603
2.851
4.145

Gl^tttCB-8 (
2-4'

0.833
•2.120
2.493
1.823
1.872
2.646
3,996

^U»K;B.
6-8'

2.104
• 1309
2326
3.254
2.603
3367
4312

10 GUS^CB-
8-lff

2.208
•2.040
2.646
3307
2373
3.506
4391

12 GUHH-GB-13
4-6'

0.405
•2.120
1.386
1.98*
1.411
1.988
3300

46'

1.609
•2.120
2.128
2.734
2.152
2.851
3.924

15
M«r>

Sid
IVv N N-l H.UI

95%

UCI.

1.49 069
• 1.99 0.28

2.26 031
2.62 0.61

2.17 0.48

2.89 054
3.98 0.44

8 7 2.710 11.3 9.1
8 7 2038 0.2 0.27
8 7 2.367 17.1 17.4
8 7 4.970 52.5 273
8 7 4.968 243 13.5
8 7 2.427 34.3 33.3
8 7 2.239 853 813

Unvrr ol Mi>

Com vi UCI.

9.1
0.2
17.1
273
13.5
33.3
81.3

Note.:
All rmtiltn arr rrp>rlnl In unlU of mg/kg
All U vuluni rrprmrnl one h»\l the ilrlcc Uon limit.



Table B-8
95% Upper Confidence Limit Calculation for Volatile Organic* Data for Perched On-Site Ground Water
Greiner's Lagoon Site, Fremont Ohio

SAMPLE LOCATION:
DATE COLLECTED:
Volatile Organics
Acetone
2-Butanone
Benzene
4-MethyI-2-pentanone
Toluene
Ethylbenzene
Xylenes (total)

GL-WS-SM-1 avg-dup
4/9/96

25000
7500 U
2250 J

97500
3150 B
1875 U
1350 J

GL-WS-SM-4
4/11/96

110000
22000
2100 U

110000
10000
3800 J
19000

GL-WS-SM-8

4/11/96

170000
12500 U
3100 U
85000

1 3100 U
3100 U
3100 U

GL-WS-SM-9

4/12/96

18 B
10 U
2.5 U
20
2.5 U
2.5 U
2.5 U

GL-WS-MW-4
7/22/96

11 J
10 U
9.1
10 U
2.5 U
2.5 U
2.5 U

GL-WS-MW-5
7/23/96

1600
100 U
110
260
25 U
25 U
25 U

GL-WS-MW-6
7/23/96

24000 J
470 J
310 U

12000
310 U
310 U
310 U

GL-WS-MW-7
7/23/96

58000
1500 J
1250 U
30000
1250 U
1250 U
1250 U

LOG TRANSFORMED DATA
SAMPLE LOCATION:
DATE COLLECTED:
Volatile Organics
Acetone
2-Butanone
Benzene
4-Methyl-2-pentanone
Toluene
Ethylbenzene
Xylenes (total)

GL-WS-SM-1 avg-dup
4/9/96

10.127
8.923
7.719
11.488
8.055
7.536
7.208

GL-WS-SM-4
4/11/96

11.608
9.999
7.650
11.608
9.210
8.243
9.852

GL-WS-SM-8
4/11/96

12.044
9.433
8.039
11.350
8.039
8.039
8.039

GL-WS-SM-9
4/12/96

2.890
2.303
0.916
2.996
0.916
0.916
0.916

GL-WS-MW-4
7/22/96

2.398
2.303

'2.208
2.303
0.916
0.916
0.916

GL-WS-MW-5
7/23/96

7.378
4.605
4.700
5.561
3.219
3.219
3.219

GL-WS-MW-6
7/23/96

10.086
6.153
5.737
9.393
5.737
5.737
5.737

GL-WS-MW-7
7/23/96

10.968
7.313
7.131
10.309
7.131
7.131
7.131

Notes:
All values reported in ug/L
U - This compound was analyzed but not detected. The numerical value represents one-half the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
UJ - This compound was analyzed but not detected. The numerical value that represents one-half the quantitation limit of the compound is a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at a similar concentration.



TaMt B-8 (Con't)
95H Upper ConfMenct Limit Calculation for Volatile Organia Data for Perched On-Sitt Ground Wattr
GrriHer'i Lagoon Sitt, Fremont Ohio

SAMPLE LOCATION:
DATE COLLECTED:
Volattlt <>f}{ar(<cs
Acetono
2 Duliinono
Bon/rno
4-Melhyl-2-penl«none
Toluene
Elhylrx-'n/.ene
Xylenos (total)

SAMPLE LOCATION:
DATE COLLECTED:
Volatile ( yrgnnicf
Acetone
2 Butunone
rV-iwni!
4 Mrlhyl 2 p-nlnnone
Toluene
F.lhylben/.rnc
Xylenes (total)

GL-WS-MW-8
7/22/96

7.8 J
10 U
25 U
10 U
2.5 U
2.5 U
2.5 U

GL-WS-MW-B
7/22/96

2054
2.303
0.916
2.303
0.916
0.916
0.916

MW-4 1

11/11/98

8.3 J
10 U
1.6 J
10 U
2.5 U
2.5 U
2.5 U

MW-4 )
«M«M

2.116
2.303
0470
2.303
0.916
0.916
0.916

MW-3 AVC-DUP
11/11/98

470
74.5
60

87.5
8.45
3.2
10.5

rfW-S AVG-OUP
11/11/98

6.153
4.311
4.094
4472
2.134
1.649
2.351

MW-4

11/11/98

1400
J 200 I
J IB ]
] 600
J 50 I
J 50 I
J 50 I

MW4

11/11/98

7.244
5298
2890
6397
3.912
3912
3.912

MW-7

11/11/98

19
J 10 1
1 23

10 1
) 2.5 I
J 2.5 1
J 2.5 1

MW-7
11/11/98

2.944
2303
3.135
2.303
0.916
0.916
0.916

MW-8

11/11/98

1 6.3 ]
J 10 I

1.3 1
J 10 I
J 2.5 t
J 2.5 I
J 2.5 I

MW-8

11/11/98

1.841
2303
0.262
2.303
0.916
0.916
0.916

1
J
1
J
J
J
J

Moan

6.42
4.99
3.99
608
3.78
3.64
3.78

Std

Dcv

3.99
2.92
287
392
3.20
3.05
3.20

N

14
14
14
14
14
14
14

N-1

13
13
13
13
13
13
13

H Nttlt

8851
6.582
6.481
H.704
7.168
6.851
7. Ml

95%

UCL

3.2E+10
22Hi06
Tv9E*05

1.3F.HO
4.3E-»06
1.3E*06
4.3E+06

MHX

Cone

170000
22000
2250

110000

10000
3800
19000

l^owor of Mn:

Cone VH. UCI

17«XX)
22(XX)
2250

1UXXX)

10000
3800
19000

Note*:
All value* reported In ug/L
U - This compound wan analysed but not detected. The numerical value rttprommts one-half the quantltatlon limit of the compound.
) - This result should bo considered a quantitative estimate.
Uj - Thin compound was analyzed but not detected. The numerical value that represents one-half the quantltatlon limit of I ho compound Is a quantitative ontlmato.
B - Thin roHult In qualitatively invnlld alum this analyte was detected In a blank at a similar concentration.



Table B-9
95% Upper Confidence Limit Calculation for Semivolatile Organic! Data for Perched On-Site Ground Water
Greiner's Lagoon Site, Fremont Ohio

Sample Collection
Date Collected

Sentivolatile Organics
Phenol
2-Methylphcnol
4-Methylphenol
Isophorone
Naphthalene
Fluoranthene
bis(2-Ethylhexyl) phthalate

GL-WS-SM-1 AVG DUP
4/9/96

44000
1200 J
5100 J
5450 U
5450 U
5450 U
4700 J

GL-WS-SM-4
4/11/96

5800
250 U
910
530
490 J
250 U

4100

GL-WS-SM-8
4/11/96

320000
40000 U
40000 U
40000 U
40000 U
40000 U
40000 U

GL-WS-SM-9
4/12/96

49 J
100 U
100 U
100 U
100 U
100 U
100 U

GL-WS-MW-4
7/22/96

5 U
5 U
5 U
5 U
5 U
10
5 U

GL-WS-MW-5
7/23/96

180 J
100 U
100 U
100 U
100 U
100 U
100 U

GL-WS-MW-6
7/23/96

36000
4000 U
4000 U
4000 U
4000 U
4000 U
4000 U

GL-WSMW-7
7/23/96

9300
1000 U
1000 U
1000 U
1000 U
1000 U
1000 U

LOG TRANSFORMED DATA
Sample Collection

Date Collected
Semmolatile Organics
Phenol
2-Methylphenol
4-Methylphenol
Isophorone
Naphthalene
Fluoranthene
bis(2-Ethylhexyl) phthalate

GL-WS-SM-1 AVG DUP
4/9/96

10.692
7.090
8.537
8.603
8.603
8.603
8.455

GL-WS-SM-4
4/11/96

8.666
5.521
6.813
6.273
6.194
5.521
8.319

GL-WS-SM-8
4/11/96

12.676
10.597
10.597
10.597
10.597
10.597
10.597

GL-WS-SM-9
4/12/96

3.892
4.605
4.605
4.605
4.605
4.605
4.605

GL-WS-MW-4
7/22/96

1.609
1.609
1.609
1.609
1.609
2.303
1.609

GL-WS-MW-5
7/23/96

5.193
4.605
4.605
4.605
4.605
4.605
4.605

GL-WS-MW-6
7/23/96

10.491
8.294
8.294
8.294
8.294
8.294
8.294

GL-WS-MW-7
7/23/96

9.138
6.908
6.908
6.908
6.908
6.908
6.908

Notes:
All results are reported in units of ug/L.
U - This compound was analyzed but not detected. The numerical value represents one-half the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
UJ - This compound was analyzed but not detected. The numerical value that represents one-half the quantitation limit of the compound is a quantitative estimate.



Table B-9 (Con't)
95% Upprr Confidmct Limit Calculation for SmtlvolaHIt Organtci Data/or Prrchtd On-SItt Ground Wattr
Grrlnrr'i Lagoon Silt, Frrmont Ohio

Datt Collected
Sfnnvelntile Organlct
Phenol
2 Mothylphenol
4 Mi'lhylphonol
Isophorone
Naphthalene
Fluoranlhene
l>Ls(2 RlhythL-xyl) phthalati

Hon GL-WS-MW-8 MW-4 MW-Savgdup

rted 7/22/% 11/11/98 11/11/98

5
5
5
5
5
5

i» 5

UJ
UJ
UJ
U
U
U
U

25
25
25
25
25
25
25

U
U
U
U
U
U
U

75
75
75
75
75
75
75

U
U
U
U
U
U
U

MW4 MW-7 MW-8

11/11/98 11/11/98 11/11/98

1400
125
125
125

1 125
125
125

U
U
U
U
U
U

50
50
50
50
50
50
50

U
U
U
U
U
U
U

20
20
20
20
20
20
20

U
U
U
U
U
U
U

Date Collected

Phi'nol
2 Mrlhylphenol
•t Mrthylphrnol
Isopliorom*
Ntiphthalpnn
Fluormithcnc
hls(2-Ethythi>xyl) plilhalato

WS-MW-8
/22/%

l.WW
1 M)9
1609
1.609
1.609
1.609
1609

MW-4

11/11/98

3219
3.219
3219
3219
3219
3.219
3.219

MW-5

11/11/98

4.317
4.317
4.317
4317
4.317
4.317
4.317

MW-6

11/11/98

7.244
4.828
4.828
4.828
4.828
4.828
4.828

MW-7

11/11/98

3.912
3912
3.912
3.912
3.912
3.912
3.912

MW-8

11/11/98

2.9%
2.9%
29%
29%
2.9%
2.9%
2.9%

Mcnn

6.12
501
5.20
5.17

5.16
5.17
5.31

Std

D«!V

364
252
268
266
2.66
2.58
2.77

N

14
14
14
14
14
14
14

N-l

13
11
13
13
13
13
13

H slut

8.107
SHA6
6.069
6039
6.033
5868
6259

95%

UCL

1.3E+09
7 7F+05
5.9EHJ5
5.3E«05
5.2E+05
3.3E+05
1.1E+06

Max Lower of Mnx

Cone Cone VN. UCL

320000
1700

5100

530
490
10

4700

32IXXX1
17.IX)
5100

530
490
10

4700

All n^ulta are reported In units of uft/L.
U - This compound won analyzed but not detected. The numerical value represents one-half the quantitatlon limit of the compound.
J - Thin reiiult should be considered a quantitative estimate.
UJ - This compound was analyzed but not detected. The numerical value that represents one-half the quanlltatlon limit of the compound Is a quantitative estimate.



95% Upper Confidence Limit Calculation for Metals Data for PeC I On-Site Ground Water
Greiner's Lagoon Site, Fremont Ohio

Sample Location GL-WS-SM-1 AVG DUP
Date Collected
Metals
Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Vanadium
Zinc

4/9/96

57.5
0.0185 J
0.053 J
9.05
0.023 J
0.265
0.0375 J
0.57 J
106
3.35
2.25

0.0043 J
0.3 J

0.205 J
3.5

GL-WS-SM4
4/11/96

NA
0.005 U
0.095
NA

0.011
0.070
NA
0.18
NA
0.19
NA

0.0005 U
0.17
NA
1.1

GL-WS-SM-8
4/11/96

NA
0.005 U
0.35
NA

0.0085
0.10
NA |
0.18
NA
0.21
NA

0.0001 U
0.84
NA
0.68

GL-WS-SM-9
4/12/96

NA
0.01 U
0.11
NA

0.013
0.20
NA
0.63
NA
0.33
NA

0.00052
0.42
NA
1.6

GL-WS-MW-4
7/22/96

NA
0.005 U
0.025
NA

0.001 U
0.035
0.025 U
0.057
NA

0.026
NA

0.0001 U
0.074
NA
0.18

GL-WS-MW-5
7/23/96

NA
0.005 U
0.034
NA

0.001 U
0.027
0.025 U
0.038
NA

0.016
NA

0.0001 U
0.063
NA
0.14

GL-WS-MW-6
7/23/96

NA
0.005 U
0.073
NA

0.001 U
0.014
0.025 U
0.0125 U

NA
0.0074

NA
0.0001 U
0.02 U
NA

0.072

GL-WS-MW-7
7/23/96

NA
0.005 U
0.16
NA

0.0047
0.063
0.065
0.16
NA

0.067
NA

0.0001 U
0.19
NA
0.40

GL-WS-MW-;
7/22/96

NA
0.005
0.044
NA

0.0079
0.10
0.095
0.29
NA

0.096
NA

0.0001
0.21
NA
0.69

LOG TRANSFORMED DATA
Sample Location GL-WS-SM-1 AVG DUP
Date Collected
Metals
Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Vanadium
Zinc

4/9/96

4.052
-3.990
-2.937
2.203
-3.772
-1.328
-3.283
-0.562
4.663
1.209
0.811
-5.449
-1.204
-1.585
1.253

GL-WS-SM4
4/11/96

-5.298
-2.354

4.510
-2.659

-1.715

-1.661

-7.601
-1.772

0.095

GL-WS-SM-8
4/11/96

-5.298
-1.050

' -4.768
-2.303

-1.715

-1.561

-9.210
-0.174

-0.386

GL-WS-SM-9
4/12/96

-4.605
-2.207

-4.343
-1.609

-0.462

-1.109

-7.562
-0.868

0.470

GL-WS-MW-4
7/22/96

-5.298
-3.689

-6.908
-3.352
-3.689
-2.865

-3.650

-9.210
-2.604

-1.715

GL-WS-MW-5
7/23/96

-5.298
-3.381

-6.908
-3.612
-3.689
-3.270

4.135

-9.210
-2.765

-1.966

GL-WS-MW-6
7/23/96

-5.298
-2.617

-6.908
-4.269
-3.689
-4.382

-4.906

-9.210
-3.912

-2.631

GL-WS-MW-7
7/23/96

-5.298
-1.833

-5.360
-2.765
-2.733
-1.833

-2.703

-9.210
-1.661

-0.916

GL-WS-MW-i
7/22/96

-5.298
-3.124

-4.841
-2.303
-2.354
-1.238

-2.343

-9.210
-1.561

-0.371

Notes:
All results are reported in units of mg/L.
U - This compound was analyzed but not detected. The numerical value represents one-half the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.



95H Upptr CottfHtntt LMt Calculation for Melali Dfttfor PtrHtnl On-Sttt Groimrf Wittr

Gninif't Lagoon Sttt, Fnrnont Ohio

Simple Location

()•(« Collected

Mttnltt

Aluminum
Antimony
Arw^nlc
Hitrlum
Cadmium
Chromium
CnMl
Coppt-r
Iron
li-.id

Miinftunrw
Mercury
Nh krl
Vitnmlium
/MM

MW-4
11/11/98

NA
0005 U
0018 I
NA

0,001 U
(1020
NA
o(na
NA
oon
NA

0,(XX)1 U

002 U
NA
1)15

MW-SAVG-DUP

11/11/98

NA
0,003
o.tm
NA

0.00 1
0016
NA

OO8I
NA

0010
NA

00001

0.075
NA

0.215

MW-6

tt/ll/M

MW-7

11/11/98

MW-8

11/11/98

NA NA NA
U 0,005 U 0.005 U 0.005 U
| 0.066 ) 0086 | 0.099 )

NA NA NA
U 0.001 U 0.001 U 0.001 U

0.0025 U 0.0025 U 0.0088
NA NA NA

JU 0041 0028 0.026
NA NA NA

)U 00015 U 00033 00088

NA NA NA
U 00001 U 00001 U 0.0001 U

0.02 U 0.02 U 0.02 U
NA NA NA

0.063 0.11 0.12

Ux; TKANSFORMF.I)I >ATA

Sample Location

Pale Collrrted

Mi-ra/s

Aluminum
Antimony
Arsenic

Barium
Cadmium
Chromium
Cobalt

C 'oppt-r
Iron
Ir.ul

Mnn^nnmc
Mercury
Nl.ki-1
Vanadium

/inr

MW-4

II/II/W

-529B
-4017

-6908
-.1,912

-3.270

-4343

-9.210
-3.912

-1.897

MW-5 AV(J PUP

I1/I1/WI

-5.298
-3.427

-6.908
•4.135

-2.510

•4.580

-9.210
-2.590

-1.537

MW-6

11/11/98

-5.298
-2.718

-6.908
-5.991

-3.194

-6.502

-9.210
-3.912

-2.765

MW-7

11/11/98

5298
-2.453

-6.908
-5.991

-3.576

•5.714

-9.210
-3.912

-2.207

MW-8

11/11/98

-5.298

-3.244

-6.908

-4.733

-3.650

-4.733

-9.210

-3.912

-2.120

M«*nn

4.05
-516
-2.79
2.20
-5.92
-3.50
-3.24
-2.45
4.66
-3.34
0.81
-8.71
-2.48
-1,58
-1.19

Std

[Vv

N/A
0,38
0.79
N/A
1.23
1.46
0.57
1.21
N/A
2.08
N/A
1.11
1.30
N/A
1.23

N

1
14
14
1

14
14
6
14
1

14
1

14
14
1

14

N-l

0
13
13
0
13
13
5
13
0
13
0
13
13
0
13

Hntat

N/A
1.969
2.459
N/A
3.193
3.608
2.826
3.153
N/A
4.843
N/A
2.978
3.256
N/A
3.194

95%

UCI.

N/A
0.008
0.143
N/A
0.017
0.375
0.095
0.517
N/A
5.086
N/A
0.001
0.627
N/A
1.930

M»x

C 'one

57.500
0019

0.350
9,050
0.023
0.265
0.095
0.630
106

3.350
2.250
0,004
0,840
0.205
3.500

Ixiwcr of Max

Com- vs. UC'I.

57.500
0.008
0.143
9.050
0.017
0.265
0.095
0.517
106

3,350
2.250
0.001
0.627
0.205
1.930

Notes:

All results are reported in unils of m|;/L.
U - Tliis compound was analyzed but not detected. The numerical value represents one-half the quantitation limit of the compound.

j - Tliis result should be considered a quantitative estimate.



mute o-i

95% Upper Confidence Limit Calculation for Volatile Organics Data for Perched Off-Site Ground Water
Greiner's Lagoon Site, Fremont Ohio

Sample Location
Date Collected

Volatile Organics
Acetone
4-Methyl-2-pentanone

GL-WS-GB-7

12/18/96

10
10

GL-WS-GB-15

12/20/96

U 10 U
U 3.7 J

MW9
11/11/98

16
3.7

1

MW-10

11/11/98

J 10
J 10

MW-11

11/11/98

J U
U 10

MW-12

11/11/98

J 19 J
U 15 J

MW-13

11/11/98

4000
335 U

LOG TRANSFORMED DATA
Sample Location

Date Collected
Volatile Organics
Acetone
4-Methyl-2-pentanone

GL-WS-GB-7

12/18/96

2.30
2.30

GL-WS-GB-15

12/20/96

2.30
1.31

MW9
11/11/98

2.77
1.31

MW-10

11/11/98

2.30
2.30

MW-11

11/11/98

2.40
2.30

MW-12

11/11/98

2.94
2.71

MW-13

11/11/98

8.29
5.81

Notes:

All results reported in ug/L.
U - This compound was analyzed but not detected. The numerical value represents one-half the quantitation limit of the compound.
] - This result should be considered a quantitative estimate.
U] - This compound was analyzed but not detected. The numerical value that represents one-half the

quantitation limit of the compound is a quantitative estimate.



intnt B-M (Corfu
95H Upper Confidence Limit Calculation for Volatilt Organic* Onto/or Pmited Off-Site. Ground Water
Greintr'i Lagoon Site, Fremont Ohio

Sample LociHon
Dale Collected

Volatile (.bgnnic*
Acetone
4 Methyl 2 penlanono

LOG TRANSFORMED DATA
Sample Location

Date Collected
Volatile ( trganin

Acetone
•1 Me(hyl-2-pw)lnnono

MW-13

1/20/99

10
10

MW-13

1/20/99

2.30
2.30

MW-13

1/28/99

UJ 10 U
U 10 U

MW-13

1/2B/99

2.30
2.30

MW-14 AVCrDUP

11/11/98

10 U
10 U

MW-14 AVG-DUP Std 95% Mnx

11/11/98 Moan D»v N N-l H Hal UCL Cone

2.30 3.022 1.87 10 9 5.0753 2758.3 -KKX)
2.30 2495 1.25 10 9 3.6190 121.2 15

Lower of Max

Cone VN. UCL

2758
15

Nolea:
All results reported In up,/L.
U - This compound was nnaly/.nd but not delected. The numerical value represents one-half the quontltatlon limit of the compound.
I - This result should he considered a quantitative estimate.
UJ This compound was analy/ed hut not detected. The numerical value that tt»pit»sents one-half the

cjunntitation limit of I he compound Is a quantitative estimate.



95% Upper Confidence Limit Calculation for Metals Data for
Greiner's Lagoon Site, Fremont Ohio

Terched Off-Site Ground Water

Sample Location
Date Collected

Metals

Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Zinc

GL-WS-GB-1
12/16/96

0.005
0.0050
0.001
0.020
0.0050
0.0020
0.025
0.0025
0.001
0.098

GL-WS-GB-3
12/17/96

UJ 0.041
U 0.0025
U 0.0020

0.057
U 0.025

0.076
0.036

UJ 0.0001
U 0.11

0.32

GL-WS-GB-4
12/17/96

I 0.018 J
U 0.00125 U

0.0055
0.089

U 0.0125 U
0.11
0.14

UJ 0.00056 J
0.12
0.72

GL-WS-GB-7
12/18/96

0.005 UJ
0.0025 U
0.001 U
0.028 '
0.025 U
0.032
0.015
0.0001 UJ

0.02 U
0.13

GL-WS-GB-9
12/18/96

0.011 J
0.0093
0.0086
0.27
0.22
0.34
0.18

0.00045 J
0.48
1.5

GL-WS-GB-11
12/19/96

0.011 J
0.014'
0.020
0.44
0.35
0.74
0.36

0.00081 J
0.86
2.8

GL-WS-GB-13
12/19/96

0.005
0.0025
0.001
0.070
0.025
0.11
0.052
0.0001
0.14
0.42

MW9
11/11/98

UJ 0.016 J
U 0.0025 U
U 0.001 U

0.016
U

0.035
0.015

UJ 0.0001 U
0.02 U
0.13

MW-10
11/11/98

0.005
0.0025
0.001
0.016

0.0125
0.0095
0.0001

0.02
0.095

UJ
U
U

UJ

U
U

LOG TRANSFORMED DATA
Sample Location

Date Collected
Metals

Arsenic
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Zinc

GL-WS-GB-1
12/16/96

-5.298
-5.298
-6.908
-3.912
-5.298
-6.215
-3.689
-5.991
-6.908
-2.323

GL-WS-GB-3
12/17/96

-3.194
-5.991
-6.215
-2.865
-3.689
-2.577
-3.324
-9.210
-2.207
-1.139

GL-WS-GB-4
12/17/96

î.017
-6.685
-5.203
-2.419
.̂382

-2.207
-1.966
-7.488
-2.120
-0.329

GL-WS-GB-7
12/18/96

-5.298
-5.991
-6.908
-3.576

' -3.689
-3.442
-1.200
-9.210
-3.912
-2.040

GL-WS-GB-9
12/18/96

-4.510
-4.678
-4.756
-1.309
-1.514
-1.079
-1.715
-7.706
-0.734
0.405

GL-WS-GB-11
12/19/96

-4.510
-4.269
-3.912
-0.821
-1.050
-0.301
-1.022
-7.118
-0.151
1.030

GL-WS-GB-13
12/19/96

-5.298
-5.991
-6.908
-2.659
-3.689
-2.207
-2.957
-9.210
-1.966
-0.868

MW9
11/11/98

-4.135
-5.991
-6.908
-4.135

-3.352
-1.200
-9.210
-3.912
-2.040

MW-10
11/11/98

-5.298
-5.991
-6.908
-4.135

-4.382
-4.656
-9.210
-3.912
-2.354

Notes:
All results are reported in units of mg/L.
U - This compound was analyzed but not detected. The numerical value represents one-half the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
UJ - This compound was analyzed but not detected. The numerical value that represents one-half the

quantitation limit of the compound is a quantitative estimate.



0-12 (Con't)
93* Ufyer Confidmet Limit Calculation for Metab Data for Prrdirrf Off-Site Ground Watrr
Grtintr't lagoon Sitr, Frrmont Ohio

Sample Location
U*l» Collected

Mtlalt

ArM-mi1

Beryllium
Cadmium
Chromium
Cobalt
Coj>|x>r
Ix-nti
Mrrc'ury
Nli-ki-l
7.1 n<

MW-11

11/11/98
MW-12

11/11/98

MW13

11/11/98

0011 J 0.005 UJ 0.039 J
0.0025 U 0.0025 U 0.0025 U
0001 U 0.001 U 0.001 U
0.012 0023 0.039 '

00125 UJ 0029 0.080
0.011 0.014 0.037
o.cxxn u 0,0001 u o.oooi u
01)40 0.02 U 0084
0.11 013 0.24

MW-14 AVG-DUP

11/11/98

0.028
0.0025
0.001

' 0026

0.072
0.0305
00001
0.0695
0.235

J
U
U

U

LOG TRANSFORMED DATA

Sample Location
I)«tf Collected

Mrto/s

Arwnir

EVryllium
Cadmium
Chromium
Cobnll
Copper
Lrnd
Mwivury
Nlck.-l
Zlni-

MW-11

11/11/98

^1510
5.991

-6.908
-4.423

-4382
-4.510
-9.210
-3.219
-2.207

MW-12
11/11/98

5298
5.991
6908
3.772

-3.540
-4.269
-9.210
-3,912
-2.040

MW13

11/11/98

3.244
5.991
6.908

-3.244

-2.526
-3.297
-9.210
-2,477
-1.427

MW-14 AVC-DUP

11/11/98

-3.576
-5.991
-6.908
-3.650

-2.631
-3.490
-9.210
-2.666
-1.448

Mcnn

4.48
5,76

-6.33
-3.15
-3.33
-2.99
-3.33
-8.55
-2.93
-1.29

Std
Dov

0.80
0.64
1.03
1.10
1.52
1.51
1,14
1.09
1.70
1.09

N

13
13
13
13
7
13
13
13
13
13

N-l

12
12
12
12
6
12
12
12
12
12

II Stilt

2.158
1.929
2.436
3.037
2.595
2.940
3.104
2.100
2.865
3.004

95%

UCL

0.0258
0.0055
0.0062
0.2081
0.5685
0.5742
0.1909
0.0007
0.9241
1.2719

Max
Co m •

0.041
0014
0.020
0.44
0.35
0,74
0.36

0.00081
0.86
2.8

Uiwor of Max
Cone vs UCL

00258
0 0055
0.0062
0.2081
0.3500
0.5742
0.1909
0.0007
0,8600
1.2719

Notes:
All results ore reported in units of mg/L.
U - This compound was analyzed but not detected. The numerical value represents one-half the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
U] - This compound was analyzed but not detected. The numerical value that represents one-half the

quantitation limit of the compound is a quantitative estimate.



95% Upper Confidence Limit Calculation for Volatile Organics
Greiner's Lagoon Site, Fremont Ohio

Dflu for Deep Off-Site Ground Water

Sample Location
Date Collected
Volatile Organics
Acetone
4-Melhyl-2-pentanone

LOG TRANSFORMED
Sample Location
Date Collected
Volatile Organics
Acetone
4-Methyl-2-pentanone

GL-WS-MW-1 AVG-DUP
7/24/96

5.65 }
10 U

DATA
GL-WS-MW-1 AVG-DUP

7/24/96

1.732
2.303

GL-WS-MW-2
7/23/96

13 }
10 U

GL-WS-MW-2
7/23/96

2.565
2.303

GL-WS-MW-3
7/24/96

37
3.2 J

j

GL-WS-MW-3
7/24/96

3.611
1.163

GL-WS-MW-3
1/8/97

480 I
170 J

GL-WS-MW-3
1/8/97

6.174
5.136

MW-1
11/10/98

10 U
10 U

MW-1
11/10/98

2.303
2.303

MW-2
11/10/98

10 U
10 U

MW-2
11/10/98

2.303
2.303

MW-3
11/10/98

10 U
10 U

MW-3 Std 95% Max
11/10/98 Mean Dev N N-l Hstat UCL Cone

Z303 3.00 1.51 7 6 5.219 1572.3 480
2.303 2.54 1.22 7 6 4.336 231.6 170

Lower of f
Cone vs. I

480
170

Notes:
U - This compound was analyzed but not detected. The numerical value represents one-half the quantitation limit of the compound.
J - This result should be considered a quantitative estimate.
All results reported in units of ug/L.



0-/4
95H Upper Confident* Limit CalnliHon/or SrmivolaHIt Organic Datm/or Deep Off-Site Ground Water
Grtiner't Lagoon Site, Frrtnont Ohio

Sam pit Location
D*t» collected

Semivolahlr Organic*
Phenol
bi»(2 Elhylhexyl) phUwlnte

GL-WSMW-1 AVG-DUP
7/24/96

5 U
6.15 J

GLWS-MW-2
7/23/96

5 U
2.2 J

GL-WSMW-3
7/24/96

5 U
7.4 J

MW-1

11/10/98

2.8
7.9

MW-2

11/10/98

I 5 U
B 6.9 B

MW-3

11/10/98

5 U
13 H

LOG TRANSFORMED DATA 1
Sample Location

Dale collected
Semnwlatile Organic*
PhlMHll

bb»(2 Ethylhoxyl) phlhnlntn

GL-WS-MW-1 AVG DUP
7/24/96

1.609
1.fl16

GL-WS-MW-2
7/M/96

1.609
0.788

GL-WSMW-3
7/24/96

1.609
2.001

MW-1

11/10/98

1.030
2.067

MW-2

11/10/98

1.609
1.932

MW-3 S«d 95% Max

11/10/98 Mi-nn Dcv N N-1 H dial UCL Com-

1.609 151 024 6 5 2127 5.8 28
2,708 1.89 0.62 6 5 2953 18.2 7.4

LUWLT of M
Com v*. Ui

28
74

Nolci:
All result* nn> rc|x>r(od in units of ug/L.
U - 'Hius fom|X)und wan nnalyxod but not detected. Tho numerical value reprawntii ono-half the quantitatlon limit of the compound.
J - 'Hits result should ho coaildorcd a quantitative estimate.



mule D-13
95% Upper Confidence Limit Calculation for Metals Data for Deep Off-Site Ground Water
Greiner's Lagoon Site, Fremont Ohio

Sample Location

Date Collected

Metals
Lead
Zinc

GL-WS-MW-1 AVG-DUP

7/24/96

0.0015 U
0.025 U

GL-WS-MW-2

7/23/96

0.004
0.025 U

GL-WS-MW-3

7/24/96

0.0044
0.025 U

MW-1
11/10/98

0.0052
0.055

MW-2
11/10/98

0.0099
0.080

MW-3
11/10/98

0.014
0.061

LOG TRANSFORMED DATA 1

Sample Location
Date Collected

Metals
Lead
Zinc

GL-WS-MW-1 AVG-DUP

7/24/96

-6.502
-3.689

GL-WS-MW-2
7/23/96

-5.521
-3.689

GL-WS-MW-3
7/24/96

-5.426
-3.689

MW-1
11/10/98

-5.259
-2.900

MW-2
11/10/98

-4.615
-2.526

MW-3 Std
11/10/98 Mean Dev

-4.269 -5.27 0.78
-2.797 -3.21 0.53

95% Max Lower of Max
N N-l Hslat UCL Cone Cone vs. UCL

6 5 3.414 0.023 0.014 0.014
6 5 2.723 0.089 0.080 0.080

Notes:
All results are reported in units of mg/L.
U - This compound was analyzed but not detected. The numerical value represents one-half the quantitation limit of the compound.



Appendix K
Supplemental Field Investigation
Sampling Analytical Results
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1.0 INTRODUCTION

This analytical quality assurance report is based upon a review of
analytical data generated for ground water and soil samples and
associated quality control samples collected from 3 November 1998
through 11 November 1998 at the Lubrizol Corporation, Greiner's Lagoon
Site located in Sandusky County, Ohio as part of the Engineering
Evaluation/Cost Analysis (EE/CA) Site Investigation. The analytical
methods which were used in these analyses are summarized and
referenced in Attachment 1. The sample locations, laboratory sample
identification numbers, dates of collection, and analyses performed are
presented on Table 1-1. Data summary tables presenting the validated
and/or qualified analytical results are provided in Attachment 2.

The analytical data were reviewed for adherence to the specified
analytical protocols. The reported results for organic and inorganic
analyses have been validated or qualified using general guidance
provided by the "National Functional Guidelines for Organic (and
Inorganic) Data Review", USEPA, 2/94 (and 2/94).

EKM 1 LUBRIZOL COWORATIO^-0992S.CaCn-VB/99



Table 1-1 Summary of Sampling Data Reviewed
Ground Water and Soil Sampling November 1998
The Lubrizol Corporation
Greiner's Lagoon Site
Sandusky County, Ohio

Sample Date
Location Matrix Sampled

MW-1 Aqueous 11/10/98

MW-2 Aqueous 11/10/98

MW-3 Aqueous 11/10/98

MW-4 Aqueous 11/11/98

MW-5 Aqueous 11/11/98

MW-6 Aqueous 11/11/98

MW-7 Aqueous 11/11/98

MW-8 Aqueous 11/11/98

MW-9 Aqueous 11/11/98

MW-10 Aqueous 11/11/98

MW-11 Aqueous 11/11/98

MW-12 Aqueous 11/11/98

MW-13 Aqueous 11/11/98

MW-13 Aqueous 1/20/98

MW-13 Aqueous 1/28/98

SWS* Aqueous 1/28/98

MW-14 Aqueous 11/11/98

MW-13 (8-lff) Soil 11/3/98

Duplicate 1 Aqueous 11/11/98

Duplicate 2 Aqueous 11/11/98

Analyses
Performed

[1], [2], [3]

[1],[2],[3]

tll[2],[3]

[11 [2], [3]

[1],[2M3],[4]

[11 [2], [3]

[11[2],[3]

[1],[2],[3]

[11 [2], [3]

[11 [2], [3]

[11[2],[3]

[11 [2], [3]

[1],[2],[3]

[1]

[1]

[1]

[1M2],[3]

[11RI, PI [4]

[11 [2], [3]

[11 [2], [3]

[1] = Volatile Organic Compounds: Selected Target Compound List (TCL).
[2] = Semivolatile Organic Compounds: Selected TCL
[3] = Metals: Selected Target Analyte List (TAL).
[4] = Moisture Content
[*] = This sample is a blind field duplicate of sample MW-13 collected on 28 January 1999.

ERM LUBRIZOL CORPORATION-09928.00.01-2/23/99



Table 1-1 Summary of Sampling Data Reviewed (Continued)
Quality Control (QC) Sampling November 1998
The Lubrizol Corporation
Greiner's Lagoon Site
Sandusky County, Ohio

Sample
Location

Equipment Blank 1

Equipment Blank 2

Trip Blank

Tnp Blank

Trip Blank

Matrix

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

Dale
Sampled

11/11/98

11/11/98

11/11/98

11/11/98

11/11/98

Analyses
Performed

rn.ra.pj
m. EL PI

m
[i]
PI

[1] - Volatile Organic Compounds: Selected Target Compound List (TCL).
[2] » Semivolatile Organic Compounds: Selected TCL
[3] - Metals: Selected Target Analyte List fTAL).
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2.0 ORGANIC DATA

The organic analyses of sixteen ground water samples and one soil
sample, and their associated field quality control samples were performed
by Quanterra Environmental Services of North Canton, Ohio. The
samples were analyzed for selected volatile and semivolatile organic
compounds, as indicated in Table 1-1. All sample analyses were
performed according to the protocols specified in "Test Methods for
Evaluating Solid Waste", SW-846, Third Edition, November 1986, updated
July 1992. The methods used for these analyses are summarized and
referenced in Attachment 1.

The findings offered in this report are based on a review of data generated
according to a full data deliverables format for all samples. The following
deliverables were evaluated for conformance with criteria: chain of
custody documentation, holding times, laboratory method and travel
blank analysis results, surrogate compound recoveries, matrix spike
compound recoveries and reproducibility, bromofluorobenzene (BFB) and
decafluorotriphenylphosphine (DFTPP) mass tuning results, initial and
continuing calibration summaries, and internal standard performance
summaries.

The organic analyses were performed acceptably, but require qualifying
statements. It is recommended that the reported analytical results be used
only with the qualifying statements provided in this report Any aspects
of the data which are not discussed in this report should be considered
qualitatively and quantitatively valid as reported, based on the
deliverables reviewed. Data summary tables presenting the validated and
qualified results are provided in Attachment 2.

2.1 ORGANIC DATA QUALIFIERS

2.1.1 Ground Water Samples

• The positive results reported for semivolatile organic compound
bis (2-ethylhexyl)phthalate are considered qualitatively invalid in the
ground water samples MW-1, MW-2, and MW-3 due to the levels at
which this compound was present in the associated laboratory
method and/or field blanks. USEPA protocol requires that positive
results for common laboratory contaminants, such as
bis (2-ethylhexyl)phthalate that are less than or equal to ten times the
laboratory method and/or field blanks contamination levels be
qualified as qualitatively invalid. This has been indicated by placing
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"B" qualifiers next to the reported quantitative results on the data
summary- table for this compound in these ground water samples.

The quantitation limit for acetone in ground water sample MW-13
collected on 20 January 1999 should be considered a quantitative
estimate. The initial calibration relative response factor (RRF) for this
compound was less than the quality control limit of 0.050 for the
standard associated with this sample analysis. This low response
factor indicates a lack of instrument sensitivity for acetone. This has
been indicated on the data summary table by placing a "J" qualifier
next to the quantitation limit for acetone in this sample. However, the
possibility of elevated quantitation limit should be noted when
assessing this sample for the quantitative absence of acetone.

The ground water samples listed on the table on page 6 were
analyzed for volatile and semivolatile organic compounds (VOCs and
SVOCs) at initial dilutions because of suspected chromatographic
interferences present in these samples. The intial dilutions were
required to prevent saturation of the instrument and to allow
adequate chromatographic resolution and quantitation of the
compounds within the linear calibration range of the instrument
However, higher quantitation limits have resulted for volatile and
semivolatile organic compounds which were not detected in these
samples. This should be noted when assessing these samples for the
qualitative absence of specific volatile and semivolatile organic
compounds.

UAHZDLCDia'OltATOK«992&aiai-2/ZV«9



Sample

MW-5

MW-6

MW-13

MW-4

MW-5

MW-6

MW-7

MW-8

MW-9

MW-10

MW-11

MW-12

MW-13

MW-14

Duplicate 1

Duplicate 2

Fraction

VOCs

VOCs

VOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

SVOCs

Dilution Factor

5X

20X

33X

5X

10X

25X

10X

4X

20X

10X

10X

10X

20X

10X

5X

20X

As required by USEPA protocols, all compounds which were
qualitatively identified at concentrations below their respective
method quantitation limits (MQLs) have been marked with "J"
qualifiers on the data summary tables to indicate that they are
quantitative estimates.

/̂ 2.1.2 Soil Sample

The positive result reported for volatile organic compound
acetone are considered qualitatively invalid in the soil sample
MW-13 (8-10') due to the levels at which this compound was present
in the associated laboratory method and/ or field blanks. USEPA
protocol requires that positive results for common laboratory
contaminants, such as acetone that are less than or equal to ten times
the laboratory method and/ or field blanks contamination levels be
qualified as qualitatively invalid. This has been indicated by placing a
"B" qualifier next to the reported quantitative result on the data
summary table for acetone in this soil sample.
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3.0 INORGANIC DATA

The inorganic analyses of the sixteen ground water samples and one soil
sample, and their associated field quality control samples were performed
by Quanterra Environmental Services of North Canton, Ohio. These
samples were analyzed for selected total metals as indicated in Table 1-1.
All sample analyses were performed according to the protocols specified
in "Test Methods for Evaluating Solid Waste", SW-846, Third Edition,
November 1986, updated July 1992. The methods used for these analyses
are summarized and referenced in Attachment 1.

The findings in this report are based on a review of the data generated
according to a full data deliverables format The following deliverables
were evaluated for confonnance with criteria: chain of custody
documentation, holding times, laboratory method blank results, matrix
spike recoveries, detection limits/ sensitivity, initial and continuing
calibrations, laboratory control sample results, Inductively Coupled
Plasma (ICP) Emission Spectroscopy interference check sample results,
ICP serial dilution results, and Graphite Furnace Atomic Absorption
(GFAA) Spectroscopy post-digestion spike recoveries.

The inorganic analyses were performed acceptably, but require qualifying
statements. It is recommended that the analytical results be used only
with the qualifying statements provided in this report Any aspects of the
data which are not discussed in this report should be considered
qualitatively and quantitatively valid as reported, based on the
deliverables reviewed. Data summary tables presenting the validated and
qualified results are provided in Attachment 2.

3.1 INORGANIC DATA QUALIFIERS

3.L.1 Ground Water Samples

• The detection limits reported for selenium in all ground water
samples, and copper in ground water samples MW-1, MW-2, MW-3,
MW-5, MW-10, and MVV-11 are a quantitative estimate and may be
higher than reported due to negative response for these analytes in
associated laboratory initial and continuing calibration blanks. The
negative response for these blanks indicate the possibility of
underestimation of the actual analyte concentration by the
instrument The detection limits for selenium and copper in these
sample have been marked with a "J" qualifier to indicate they are
biased low quantitative estimates.
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The positive results and/or detection limits reported for arsenic and
selenium in all ground water samples should be considered biased
low quantitative estimates and may be higher than reported. The
associated matrix spike recoveries were below the established quality
control (QC) limit for these analytes. The low recoveries indicate the
presence of matrix interferences in samples of a similar matrix. This
has been indicated by placing "J" qualifiers next to the positive results
and/or detection limits for these analytes on the data summary table.
The possibility of elevated detection limits should be noted when
assessing the data for the qualitative absence of arsenic and selenium
in these samples.

3.1.2 Soil Samples

The positive results and/or detection limits reported for arsenic,
selenium, and antimony in soil sample MW-13 (S-ltX) should be
considered biased low quantitative estimates and may be higher than
reported. The associated matrix spike recoveries were below the
established quality control (QC) limit for these analytes. The low
recoveries indicate the presence of matrix interferences in samples of
a similar matrix. This has been indicated by placing "J" qualifiers
next to the positive results and/or detection limits for these analytes
on the data summary table. The possibility of elevated detection
limits should be noted when assessing the data for the qualitative
absence of arsenic and selenium in these samples.

The positive results reported for chromium, nickel, and lead in the
soil sample MW-13 (8-107) should be considered quantitative
estimates. The ICP serial dilution analysis results associated with this
sample exceeded the established precision criteria of 10 percent
difference for these analytes. The poor precision indicates the
possible presence of physical or chemical interference in the analysis
of samples of a similar matrix. This has been indicated by placing "J"
qualifiers next to the reported quantitative results chromium, nickel,
and lead in this sample.
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4.0 SUMMARY

The organic and inorganic analyses were performed acceptably, but
required a few qualifying statements. This analytical quality assurance
report has identified the aspects of the data which required qualification.
A support documentation package has been prepared for this quality
assurance review and is located with the Lubrizol Corporation project file.

EXM
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ATTACHMENT! METHODOLOGY SUMMARY AND METHOD REFERENCES

METHODOLOGY SUMMARY

Analysis for Volatile Organic Compounds by GC/MS

Soil samples were analyzed for volatile organic compounds by adding a
five-gram (wet weight) sample aliquot to 5 milliliters (mL) of reagent
water containing surrogate compounds and internal standards. Aqueous
samples (5 mL) were fortified directly with surrogate compounds and
internal standards for analysis. The soil or water samples were then
purged with helium at ambient temperature. The volatile compounds
were transferred from the aqueous phase to the vapor phase and trapped
onto a sorbent column. After purging, the column was heated and back
flushed to desorb the compounds onto a gas chromatographic column.
The gas chromatograph was temperature programmed to separate the
sample components, which were then detected by a mass spectrometer.
The target compounds were qualitatively identified and quantitated
through calibration with standards.

Analysis for Senuvolatile Organic Compounds by GC/MS

Thirty grams (wet weight) of soil were extracted with 1:1 methylene
chloride and acetone. Aqueous samples (1000 mL) were adjusted to the
appropriate pH and extracted with methylene chloride. The extracts were
then filtered, dried, and concentrated to the appropriate volume. The
extracts were then analyzed by first separating the extract components
using a gas chromatographic column and then detecting them with a mass
spectrometer for qualitative and quantitative evaluation.

Analysis for ICP Metals

Prior to analysis, 100- milliliter or one gram sample alkjuots were digested
with nitric and hydrochloric acids for aqueous analysis. The solution
resulting from the metals digestion was analyzed by Inductively Coupled
Plasma (ICP) Emission Spectroscopy.

Analysis for Arsenic and Selenium,

One hundred- milliliter sample or one gram sample aliquots were
digested with nitric and hydrogen peroxide for aqueous analysis. The
resulting solutions were analyzed by graphite furnace atomic absorption
(GFAA).

EXM 1 U^-BOZOLCORPORATON-OWiaaiOl -1/J3/99



Analysis for Mercury

Aqueous and solid samples analyzed for mercury were oxidized with
potassium permanganate. Mercury was reduced to its elemental form
and aerated from solution in a closed system. Mercury was then
determined with a cold vapor atomic absorption spectrophotometer.

METHOD REFERENCES

Analysis References

Volatile Organic Compounds Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1986), Method 8240A.

Semivolatile Organic Compounds Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA1986), Method 8270A.

Total Metals Test Methods for Evaluating Solid Wastes, SW-846,
3rd Edition, (USEPA 1986, updated July 1992),
Methods 6010A, 7060,7470,7471, and 7740.
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( '••' 1; fAqueous Ai.. ,,/tical Results V
Volatile Organic Compounds-Indicator Chemicals

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH:

DATE COLLECTED:

MATRIX:

MOISTURE CONTENT:

ANALYTE

1,1-Dichloroethene

Trichloroethene

Chlorobenzene

Acetone

Benzene

2-Butanone

Ethylbenzene

4-Melhyl-2-pentanone

Toluene

Xylene(loul)

UNITS

Mg/L

ng/L
ng/L
"g/L
fg/L
Cg/L

Mg/L
"g/L
l-g/L
Mg/L

MW-1

N/A
11/10/98

Aqueous

N/A

5.0 U

5.0 U

5.0 U

20 U

5.0 U

20 U
5.0 U
20 U
5.0 U
5.0 U

MW-2
N/A

11/10/98

Aqueous

N/A

5.0 U
5.0 U
5.0 U
20 U
5.0 U
20 U
5.0 U
20 U
5.0 U
5.0 U

MW-3

N/A
11/10/98

Aqueous

N/A

5.0 U

5.0 U
5.0 U
20 U
5.0 U
20 U
5.0 U
20 U
5.0 U
5.0 U

MW-4
N/A

11/11/98

Aqueous

N/A

5.0 U

5.0 U
5.0 U
8.3 J
1.6 J
20 U
5.0 U
20 U
5.0 U
5.0 U

MW-5
N/A

11/11/98

Aqueous

N/A

25 U
25 U
25 U

500
63
77
5.7
80
8.5
U

MW-6
N/A

11/11/98

Aqueous

N/A

100 U

100 U
100 U

1400

18 J

400 U

100 U

600

100 U

100 U

MW-7

N/A
11/11/98

Aqueous

N/A

5.0 U
5.0 U
5.0 U
19 J

23

20 U

5.0 U
20 U
5.0 U-
5.0 U

MW-8
N/A

11/11/98

Aqueous

N/A

5.0 U

5.0 U

5.0 U

6.3 J

1.3 J

20 U
5.0 U
20 U
5.0 U
5.0 U

MW9
N/A

11/11/98

Aqueous

N/A

5.0 U

5.0 U

5.0 U

16 J

5.0 U

20 U

5.0 U

3.7 J

5.0 U

5.0 U

MW-10

N/A

11/11/98
Aqueous

N/A

5.0 U

5.0 U

5.0 U

10 J

5.0 U

20 U

5.0 U

20 U

5.0 U

5.0 U

MW-11

N/A

11/11/98

Aqueous

N/A

5.0 V

5.0 U

5.0 U

11 J
5.0 U

20 U

5.0 U

20 U

5.0 U

5.0 U

J - This result should be considered a quantitative estimate.

B - This result is qualitatively invalid since this compound was detected in a blank at similar concentration.

U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.

UJ - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is

a quantitive estimate.

SWS-A - Shallow Water Sample - A.
* - This water sample is a blind field duplicate of sample MW-13 collected on 28 January 1999.

"-This is a soil samples and the concentrations are expressed in ug/ Kg units.

N/A -Not applicable.

Page 1



Aqutoui Au .yllcal R**ulti
VoUlll* Organic Cnmpoun<J*-Indlc«lor Ch«rmle«l*

Tht l.ubrizol Corporation
Ctrtln»r'» l.agoon Silt

Stnduiky County, Ohio

HAMIMl lt« AflONi

Hindi

DAIKOIIK l,l)i

MAIMUi

MOINIUNMONTtNTi

ANA1YU

I.|.|>K hloriwthen*

Trk Mt»rcMlh0n0

L hluruhvnfenv

At Hun*

H»n/»n»

1 Hiil«niinr

HhyUwnfen*

4 M«lhyl 2-p«nlinun»

ltilit»n»
Xvlrli»(lul«l)

UNI III

MI/U

MI/I.

MI/l

MI/I

Ml/I

MI/I

MI/I

Ml/I

Ml/I.

Ml/ 1.

MW 12

N/A

ll/ll/««

Aqupout

N/A

>0 U
to u
to u
IW |

to u
70 II

50 U

l> 1
to u
to u

MW n
N/A

ll/ll/Vt

AquMvt

N/A

170 U
170 U

170 U
4000

170 II
»70 U
170 II

»70 U

170 U

170 U

MW.IJ

N/A

l/20/«»

Aquvout

N/A

SO U

so u
JO U
JO III

SO II

>o u
JO U
30 U

to u
JO U

MW M

N/A

I/2I/W

AquPttMt

N/A

90 U
to u
JO U
10 U

SO t l

10 tl
JO tl
70 U

121 *
to u

SWS A'

N/A

I/2I/W

AquMllI

N/A
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to u
JO U
JO U

to u
JO U

to u
20 U

DM B
JO U

MW (4

N/A

ll/ll/o*
AquMut

N/A
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to u
to u
20 tJ

to ti
20 U

to u
20 U

JO U

to u
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to u
to u
20 11

JO II

20 11
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to ti
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N/A

SO U
10 U

to u
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4 7

«t

14

10

MW,|1"

(• Id')

n/v»»
Hull
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7SO U
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710 U
6400 K
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4000 tl

/10 U
1000 tl

710 U

710 II

l!«|Hl|>m«nl Bl«nk 1

N/A

ll/ll/d"

Aqueuut

N/A

10 U

10 U
10 U
}0 II

10 1'
JO II

10 II

20 U

10 U

10 11

1 t|ul|»m«nl MUnk 1

N/A

II/II/VI

At|u»UMt
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10 U

10 II
1U (
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JO I'
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20 tl

10 U
10 II
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U Thtt i i*m|M>unil w«» analy/Pil hul nnl d»lp< l»tt Thr ntimrrli •! vclur rf [»rf»**n(» Ihp t|ii«nlll«IU>n limtl nl Ihr < <>m|imiml

I'J rhfi i nm|KMinil w«« •tt«lyr*i1 hul nnl H»tvrti*tl The minivrh *l x H!UP lli«t rrprrvrnl* tltr i|iuiiitil4lhin 11 Mi II ol Itir i ort)|>imni1 t%

4 i|u«nllllvt» r*llm*l»
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^ Aqueous Av. ./Heal Results V
Volatile Organic Compounds-Indicator Chemicals

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH:

DATE COLLECTED:

MATRIX:

MOISTURE CONTENT:

ANALYTE

1,1-Dichloroethcne

Trichloroethene

Chloro benzene

Acetone

Benzene

2-Butanone

Ethylbenzene

4-Methyl-2-pentanone

Toluene

Xylene (total)

UNITS

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Trip Blank

N/A
11/11/98

Aqueous

N/A

5.0 U

5.0 V

5.0 U

20 U

5.0 U

20 U

5.0 U

20 U

5.0 U

5.0 U

Trip Blank

N/A
11/11/98
Aqueous

N/A

5.0 U

5.0 U

5.0 U

20 U

5.0 U

20 U

5.0 U

20 U

5.0 U

5.0 U

Trip Blank

N/A
11/11/98

Aqueous

N/A

5.0 U

5.0 U

5.0 U

20 U

5.0 U

20 U

5.0 U

20 U

5.0 U

5.0 U

Trip Blank

N/A
1/20/99

Aqueous

N/A

5.0 U

5.0 U

5.0 U

20 U

5.0 U

20 U

5.0 U

20 U

5.0 U

5.0 U
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Analyfrt«i Results

Scmlvolatlle Organic Compounds-Indicator Chemicals

The Lubrlzol Corporation

Grelner's Lagoon She

Sandusky County, Ohio

SAMPLE LOCATION!

DEPTH:

PATE COLLECTED!

MATRIX:

MOISTURE CONTBNTi

ANALVTE

Accnuphlhvnr

2,4-Dinttrululurnr

I'yrrnr

N-Niir<»MHli-n-propylamine

1.4-1 )u hlumb»niriir

I'enti hlornphenol

2-1 hlorophrnol

41 hliirD-Vmeihylphenul

4 Nllriiphrnul

l.i.i(2 I-lhylhcxyl) phlhaUlr
1,2-Dirhlorobcn/rnp
riuulillllllflir

Isophomnr
2 Mcthylnnplhnlrnr
2 Mrlhylphrnol
4 Mclhylphcnol
Nnpthnlrnc
Phenol
1 ,2,4-Trirhlorohcn/.cns

UNITS
MB/L
Mg/t.
MB/I
MB/I.
MB/I

MB/I-
MB/I
MB/I

MB/I.
MB/'.
MB/I
MK/1

MB/'

MB/'-

MB/I-
MB/I
MB/'
MB/I-
MB/I.

MW 1

N/A

U/IO/98

Aqueoui

N/A

10 U

10 U

10 U

10 U

10 U

II) U

ID U

10 U

SO U

7<t II

10 U

10 U

10 U

10 U

10 U

10 U

10 U

28 ]

10 U

MW-2

N/A

11/IO/W

Aqueoui

N/A

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

69 11

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

MW-3

N/A

11/10/VB

AqUWUa

N/A

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

50 U

15 H

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

MW-4

N/A

ll/ll/«i

Aqueoui

N/A

50 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

230 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

MW.5

N/A

ll/JI/«8

Ai|u«ou»

N/A

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

500 U

100 U

100 U

100 U

1(X) U

ino u
100 U

100 u
100 U

100 U

too u

MW-6

N/A

M/ll/08

Ai)U«m«

N/A

250 U

250 U

250 U

250 U

250 U

250 U

250 U

250 U

1250 U

250 U

250 U

250 U

250 U

2511 I)

250 U

250 U

250 U

1400

250 U

MW.7

N/A

II/11/«M

Aquvoui

N/A

100 U

100 U

IIXI U

UK) U

UK) U

UK) U

100 u
100 U

500 U

UK) U

UK) U

too u
ion u
IIX) U

UK) U

100 U

100 u
100 U

100 U

MW.«

N/A

II/II/VM

Aijueouft

N/A

40 U

40 U

41) U

411 II

40 (I

40 U

40 U

40 U

21X1 U

40 U

40 1)

40 II

40 U

41) (1

40 U

40 U

40 U

40 U

40 U

) • Ihln rp»ull nhoulj twcim»ldpr»d «quantitativentinuto,

B • Thin mult In quillUtlvvly Invalid nine* thin compound Win detected In • blink *l nlmlUr nmcrnlrollim

U • Thin nimpnund w«» inaly/.sd but not dvtvctod, The numeric*) value rpprewnto the i)u«ntltat!<m limit of the compound.

UJ • Thin compound w«» inalyud but not detected. The numerical value that repreaenta the quantiUHon limit of the compound In

a ijuantiHve eaHmate.

** • Thin l< a noil nample and the concentration* are expreued In ug/Kg unite.

N/A -Not applicable.
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€ fe) (
Analyhv-^i Results

Semivolatile Organic Compounds-Indicator Chemicals
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH:

DATE COLLECTED:

MATRIX:

MOISTURE CONTENT:

ANALYTE

Acenaphthene

2,4-Dinitrotoluene

Pyrene

N-Nitrosodi-n-propylamine

1 ,4-Dichlorobenzene

Pentchlorophenol

2-Chlorophenol

4-Chloro-3-methylphenol

4-Nitrophenol

bis(2-Ethylhexyl) phthalate
1 ,2-Dichlorobenzene
Fluoranthene
Isophorone
2-Methylnapthalene
2-Methylphenol
4-Methylphenol
Napthalene
Phenol
1 ,2,4-Trichlorobenzene

UNITS

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

MW9

N/A

11/11/98

Aqueous

N/A

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

MW-10

N/A

11/11/98

Aqueous
N/A

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

500 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

MW-11

N/A

11/11/98

Aqueous

N/A

100 U

100 U

100 U

100 U

100 U

100 U
100 U

100 U

500 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

MW-12

N/A

11/11/98

Aqueous

N/A

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

500 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

MW-13

N/A

11/11/98

Aqueous

N/A

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U
1000 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

MW-14

N/A

11/11/98

Aqueous

N/A

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

500 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

100 U

Duplicate 1

N/A

11/11/98

Aqueous

N/A

50 U

50. U

50 U

50 U

50 U
50 U

50 U

50 U

250 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

50 U

Duplicate 2

N/A

11/11/98

Aqueous

N/A

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

1000 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

200 U

MW-13**

(8-10')

11/3/98

Soil

N/A

460 U

460 U

460 U

460 U

460 U
460 U

460 U

460 U

2300 U

460 U

460 U

460 U

460 U

460 U

460 U

460 U

460 U

460 U

460 U

) - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this compound was detected in a blank at similar concentration.

U - This compound was analyzed but not detected. The numerical value represents the quantitation limit of the compound.

U] - This compound was analyzed but not detected. The numerical value that represents the quantitation limit of the compound is

a quanu'n've estimate.

** - This is a soil sample and the concentrations are expressed in ug/Kg units.

N/A-Not applicable.
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Analytiv-i Rctulli
Srmlvolatlle Organic Compounds-Indicator Chemlcali

The I.ubrlzol Corporation
Grelner'i Lagoon She

Sanduiky County, Ohio

SAMttE LOCATION)

DKPTHi

DATE COUBCTEDt

MATRIX!

MOISTURE CONTENT.

ANALYTB

Accnaphthtiw

2,4-Dimtrotoluen*

I'yrerw

N-NilrtKodtt-n-prnpyUmlnc

l,4-l)lchlim>b»n««n»

I'cnlchlnroplwnul

2-C hlumphcnol

4-t 'hloro-3-melhylphvnol

4-Nilruphcnul

lnn(2 Klhylhcxyl) phUulalv
1 ,2-1 >irhlorobcn7cn«;
riiiuranllifiH'

Iwiphoronr

2 Mrthylnapthnlrnc
2 Mrthylphcnol
4 Mclhylphcnol
Noplhaleno
Phenol
1 ,2,4-TrichlorobenMTH?

UNITS
Mg/U

MR/1.

i'H/1

MK/I

I'll/I-

MB/I-

MR/I.

MH/I.
MR/I.

MR/I-

MR/"-

MR/I

MR/I

MR/I.

MR/ 1

MR/I.

MR/'.

MR/I.

MR/L

I'̂ ulpmont BUnk 1

N/A

ll/ll/Od

Al)M«OUI

17*

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

SO U

10 U

10 U

10 U

in u
10 U

10 U

10 U

10 U

10 U

10 U

r^uipmvnl HUnk 2

N/A

11/11/08

Aijuruun

N/A

10 U

10 U

II) U

10 U

10 U

10 U

10 U

10 U

SO U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U

10 U
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£ }
AnalyV— JL Results

Total Metals-Indicator Chemicals
The Lubrizol Corporation

Greiner's Lagoon Site
Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH:

DATE COLLECTED:
MATRIX:
MOISTURE CONTENT:
ANALYTE

Arsenic

Mercury

Selenium
Silver

Beryllium

Cadmium

Chromium
Copper
Nickel
Lead

Antimony
Thallium

Zinc

UNITS

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MW-1
N/A

11/10/98
Aqueous

N/A

0.010 UJ

0.00020 U

0.0050 UJ

0.0050 U

0.0050 U

0.0020 U

0.0050 U

0.025 UJ

0.040 U

0.0052

0.010 U

0.010 U

0.055

MW-2

N/A

11/10/98

Aqueous
N/A

0.010 UJ

0.00020 U

0.0050 UJ

0.0050 U

0.0050 U

0.0020 U

0.0050 U

0.025 UJ

0.040 U

0.0099

0.010 U

0.010 U

0.080

MW-3

N/A

11/10/98
Aqueous

N/A

0.010 UJ

0.00020 U

0.0050 UJ

0.0050 U

0.0050 U

0.0020 U

0.0050 U

0.025 UJ

0.040 U

0.014

0.010 U

0.010 U

0.061

MW-4

N/A

11/11/98

Aqueous
N/A

0.018 J

0.00020 U

0.020 UJ

0.0050 U

0.0050 U

0.0020 U

0.020

0.038

0.040 U

0.013

0.010 U

0.010 U

0.15

MW-5

N/A

11/11/98
Aqueous

N/A

0.018 J

0.00020 U

0.0050 UJ

0.0050 U

0.0050 U

0.0020 U

0.0070

0.025 UJ

0.040

0.0030 U

0.010 U

0.010 U

0.13

MW-6

N/A

11/11/98
Aqueous

N/A

0.066 J

0.00020 U

0.010 UJ

0.0050 U

0.0050 U

0.0020 U

0.0050 U

0.041

0.040 U

0.0030 U

0.010 U

0.010 U

0.063

MW-7

N/A

11/11/98

Aqueous
N/A

0.086 J

0.00020 U

0.0050 UJ

0.0050 U

0.0050 U

0.0020 U

0.0050 U

0.028

0.040 U

0.0033

0.010 U

0.010 U

0.11

MW-8

N / A

11/11/98
Aqueous

N/A

0.039 J

0.00020 U

0.010 UJ

0.0050 U

0.0050 U

0.0020 U

0.0088

0.026

0.040 U

0.0088

0.010 U

0.010 U

0.12

MW9

N/A

11/11/98
Aqueous

N/A

0.016 J

0.00020 U

0.0050 UJ

0.0050 U

0.0050 U

0.0020 U

0.016

0.035

0.040 U

0.015

0.010 U

0.010 U

0.13

J - This result should be considered a quantitative estimate.
B - This result is qualitatively invalid since this analyte was detected in a blank at similar concentration.
U - This analyte was analyzed but not detected. The numerical value represents the quantitation limit of the analyte.
UJ - This analyte was analyzed but not detected. The numerical value that represents the quantitation limit of the analyte is

a quantitive estimate.

** - This is a soil sample and the concentrations are expressed in mg/Kg units.

N / A - N o t applicable.
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Analyhtui Result*
Total Metals-Indicator Chemicals

The I.ubrlzol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH!

DATE COLLECTED;

MATRIX:

MOISTURE CONTENT:

ANALYTE

Arsenic

Mrn ury

Srlrntum

Silvrr

llrrylluim

Ciulnuuni

Chromium

Cupprr

Nirkrl

1 r,ul

Antimony

riinlliiini

/me

UNITS

mg/L

"'K/1-

n\K/t.

n<g/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/l.

MW-io
N/A

ll/ll/W

Aquauui

N/A

01)10 U)

000020 U

0010 U]

DOOM U

00050 U

00030 U

001 *

0025 tl|

0 040 U

0 00<»3

0010 U

0010 U

o 095

MW-11

N/A

M/II/9S

Aqucoui

N/A

0011 J

000020 U

ooio u|
00050 U

00050 U

0 0020 U

0012

0023 11)

0040

0011

0010 U

ooio u
0 11

MVV-12

N/A

ll/M/08

Aifuooul

N/A

0010 U|

0 00020 U

0 020 U|

0 0050 U

0 0<)50 U

00020 U

002*

0021

0 040 U

0014

0010 U

OOIO U

(1 13

MVV-IJ

N/A

ll/ll/««

AtJUDUUI

N/A

0039 )

000020 U

OOIO U)

0 0050 U

00050 U

00020 U

OOV»

0080

OOM4

0037

O O I O U

o oin u
(124

MW-t4

N/A

11/11/98

At|u«oun

N/A

0027 J

0 00020 U

OHIO U|

0 0050 U

00030 U

00020 U

0023

0065

OOAA

0 02V

0010 U

O O I O U

021

Pupllc*t« I

N/A

II/II/VH

At]u«uui

N/A

0024 1

0 00020 U

1)010 U|

0 0030 t)

00090 U

0 0020 U

0 02>>

007W

0073

0 032

0010 U

O O I O U

l)2h

liuplum? 2

N/A

M/M/vH

A^urttuk

N/A

0 047 |

0 1)0021) U

01X150 II)

0 OOAO U

0 (K)5() U

0 0020 U

0 025

0 15

0 II

0 III"

O O I O U

(Hill) (1

0 II)

MW-13"

|H.|0')

l l/3/»S

Soil

17%

142 J

012 U

lino ll|

0 00 U

0 All U

024 t l
137 |

233

266 I

10 1 I

1 2 II]

1 2 1)

h7M

) • I hl» mult iihduld br i on«lJcn-d » ijuanltlaltvi*
B - III IP mull In ̂ mlllallvrly Invalid ilnci Ihli «n«lyl* w» dclpclcd In « blink »l similar t tmtrnlrat lun
U - Thl» *nalyl« w» analyzed but not detrctcd t'hr mimirlral valur rrprmrnU ihr i|iiantllatliin l imit of thr ana ly tc
U) - Thin inilyt* w«» an«ly>.«d but not detected Thv num«fl> at value that rrprrnenU the i)U»nlllaltun Umtl <i( thr unalytc It

a t|u*nllllvi> c»llmalp

•* - This li • noil »ampl» and Ihp roncentratlon* »<' vxprxmvd In
N/A - Not appllrible,
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Analy'h;—.i Results
Total Metals-Indicator Chemicals

The Lubrizol Corporation
Greiner's Lagoon Site

Sandusky County, Ohio

SAMPLE LOCATION:

DEPTH:

DATE COLLECTED:

MATRIX:

MOISTURE CONTENT:

ANALYTE

Arsenic
Mercury
Selenium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Lead
Antimony
Thallium
Zinc

UNITS
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Equipment Blank 1

N/A

11/11/98

Aqueous

N/A

0.010 U

0.00020 U

0.0050 U

0.0050 U

0.0050 U

0.0020 U

0.0050 U

0.025 U

0.040 U

0.0030 U

0.010 U

0.010 U

0.050 U

Equipment Blank 1

N/A

11/11/98

Aqueous

N/A

0.010 U

0.00020 U

0.0050 U

0.0050 U

0.0050 U

0.0020 U

0.0050 U

0.025 U

0.040 U

0.0030 U

0.010 U

0.010 U

0.050 U
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Appendix L
Agency Letters-Ecological Risk
Assessment
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Environmental
Resources
Management

855 Springdale Drive
Exton, Pennsylvania 19341

28 October 1996 (610) 524-3500
(610) 524-7335 (fax)
http://www.erm.com

Martha Raymond
Historic Preservation Division
Ohio Historical Society
567 East Hudson Street
Columbus, Ohio 43211

Re: Historic Property ER1VI
Archeological Sites

Dear Ms. Raymond,

Environmental Resources Management, Inc., (ERM) will be conducting
remediation activities, under the direction of the United States
Environmental Protection Agency (U.S. EPA), at the Lubrizol Corporation
Greiner Lagoon Site. The Site is located in Sandusky County, Ballville
Township and can be found on the Fremont West Quadrangle, United
States Geological Survey (USGS) topographic map (see enclosed map).

ERM is currently conducting a screening-level evaluation to determine
whether there are any preservation issues associated with any potential
action. Accordingly, the purpose of this letter is to solicit information
from the Historic Preservation Division concerning the occurrence of any
historic properties or archeological sites in the proximity of the area.

If there are any occurrences, ERM requests that the Division provide
documentation.

Please send all correspondences concerning this matter to:

Donald F. Knorr
Senior Ecologist
Environmental Resources Management, Inc.
855 Springdale Drive
Exton, PA 19341



Environmental
Ohio Historical Society Resources
09928.00.01 Management
28 October 1996
Page 2

If you have any questions regarding this matter, you may contact me at
(610) 524-3677.

Sincerely,

Donald F. Knorr
Senior Ecologist

DFK/ls
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Ohio Historic Preservation Office

567 East Hudson Street
CokjnOus. Ohio 43211-1030
614,297-2470
Fax 297-2496

OHIO
November 21, 1996

^ ,^r- i, SINCE 1885
Donald F. Knorr
Senior Ecologist
Environmental Resources Management, Inc.
855 Springdale Drive
Exton, PA 19341

Dear Mr. Knorr

RE: Lubrizol Corporation Greiner Lagoon Site, Ballville Township, Sandusky County
Remediation Project

This is in response to your correspondence received October 31, 1996 concerning the
proposed remediation project. The comments of the Ohio Historic Preservation Office
(OHPO) are submitted in accordance with provisions of the National Historic Preservation
Act of 1966, as amended (16 U.S.C. 470 [36 CFR 800]). My staff has reviewed this
information and I offer the following comments.

Before we can comment as to the effect this undertaking may have on any properties
listed or eligible for the National Register of Historic Places, additional information is
requested. Specifically, we need more detailed information about what the remediation
project will entail. Will there be earth removal? Where will materials be deposited? What
is the present land use and conditions? Photographs of the project area would also be
of assistance in our review of the undertaking.

If you have any questions concerning this project, please contact Todd Tucky at (614)
297-2470, between the hours of 8 am. to 5 pm. E-mail queries can be sent to
tmtucky@freenet.columbus.oh.us Thank you for your cooperation.

Sincerely,

Martha J. Raymond, Department Head
Technical and Review Services

MJR/TMTrtt



Environmental
Resources
Management

855 Springdale Drive
Exton, Pennsylvania 19341
(610) 524-3500
(610) 524-7335 (fax)

31 December 1996 http://www.erm.com

Reference: 09928.00.01

Ms. Martha J. Raymond
Ohio Historic Preservation Office
567 East Hudson Street
Columbus, Ohio 43211-1030

Dear Ms. Raymond:

This is in reply to your letter of 21 November 1996 regarding the writer's
request for information on historic properties or archeological sites on in
the vicinity of the Lubrizol Corporation, Greiner Lagoon Site in
Sandusky County.

Your letter requested detailed information on remediation methods for
the site. However, at this point of our assessment no remediation is yet
planned. The purpose of our request was to gather background
information which will allow informed decisions to be made during our
assessment process.

If any records exists for the site in your database that provides
background information, we will be most appreciative of its receipt As
our assessment progresses we will be in a better position to comply with
your request for more details.

Sincerely,

Donald F. Knorr
Sr. Ecologist

DFK/ls
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Donald F. Knorr
Environmental Resources Management, Inc.
855 Springdale Drive
Exton, PA 19341

• Dear Mr. Knorr.

Re: Greiner Lagoon Site, Lubrizol Corpora don, Sandusky County, Ohio

This is in response to your letter of December 31, 1996 requesting information about
historic resources within an existing lagoon site. My staff has reviewed the
information you provided. Based on their recommendations I have the following
comments, submitted in accordance with the provision of Section 106 of the National
Historic Preservation Act of 1966, as amended (36 CFR 800).

We have checked the Ohio Archaeological Inventory, the Ohio Historic Inventory and
the National Register of Historic Places. Although we do not have the time or staff to
conduct literature reviews which are the responsibility of the consultant, we can give
you a brief overview of known cultural resources in the area. No archaeological sites
or historic structures have been recorded within the boundaries of the project area.
Although there has been some archaeological survey effort southwest of the project
near the Sandusky River, no surveys of the project areas have been documented.
Before we can offer an opinion as to whether the project will have an effect on any
properties listed or eligible for the National Register of Historic Places we will need
the information requested in our November 21, 1997.

If you have any questions please contact Julie Quinlan, Program Coordinator at (614)
297-2470. Thank you for your cooperation.

Sincerely,

.

• Martha Raymond, Department Head
Technical and Review Services

MJR/JAQtjq



12 March 1997

Environmental
Resources
Management, Inc.

855 Springdale Drive
Exton, Pennsylvania 19341
(610) 524-3500
(610) 524-7335 (fax)

Endangered Species Coordinator
U. S. Fish and Wildlife Service
Ohio Field Office
6950 Americana Parkway
Reynoldsburg, Ohio 43068-0687

ERM.

RE: Protected Species Screening
Lubrizol Corporation
Fremont, Ohio

Dear Sir or Madam:

Pending a decision by the United States Environmental Protection
Agency (U. S. EPA), Lubrizol Corporation may be required to conduct
corrective action under the Comprehensive Environmental Response,
Compensation and Liability Act at the Greiner's Lagoon Site. The Site is
located in Sandusky County, Ballville Township and can be found on the
Fremont West Quadrangle, United States Geological Survey (USGS)
topographic map.

The U. S. EPA is requiring Lubrizol Corporation to obtain information
regarding protected species and their critical habitats in the proximity of
the pending corrective action. Additionally, as a private entity, Lubrizol
Corporation has responsibilities under Section 9 of the Endangered
Species Act (ESA) not to affect listed species.

Environmental Resources Management, Inc. (ERM) is currently
conducting a screening-level evaluation to determine whether there are
any ESA issues associated with the pending corrective action on Lubrizol
Corporation. Accordingly, the purpose of this letter is to solicit
information from the Division, concerning the occurrence of any federal
or state listed endangered, threatened, proposed, or candidate species or
their critical habitats in the proximity of the area associated with the
pending corrective action. Since the Division is the recognized authority
concerning protected species and their critical habitats, ERM is leaving
open, to the Division's interpretation, the geographic area of concern. To
aid in this determination, ERM is enclosing a map of the Site. If there are

A member of the Environmcnt.il
Resource's Mtin.Tgemt.'nt Croup
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any occurrences, ERM requests the Division to provide a listing of state
and regional protected species, or proposed species or critical habitats
and state wildlife areas known or suspected to be on the Site.

Please send all correspondence concerning this matter to :

Donald F. Knorr
Senior Ecologist
Environmental Resources Management, Inc.
855 Springdale Drive
Exton, PA 19341

If you have any questions regarding this matter, you may contact me at
610-524-3677

Sincerely,

Donald F. Knorr
Senior Ecologist

DFK/ls

A uH'inbci of the Environmental

Management Group
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Lcoiogicil Scmca

6950-H Amcr:coaa Pirkwiy
Rrvrvcldibarg. O.,o 43066

March 14, 1997

Hr. Donald F. Knorr
Senior Ecologist
Environmental Resources Management, Inc.
855 Springdale Drive
Exton, PA 19341

Dear Mr. Knorr:

This responds to your request for endangered species information related to
the Lubrizol Greiner's Lagoon Site in Sandusky County, Ohio. These comments
have been prepared under the authority of the Endangered Species Act of 1973,
as amended, and are consistent with the intent of the National Environmental
Policy Act of 1969, and the U.S. Fish and Wildlife Service's Mitigation
Policy.

ENDANGERED SPECIES COMMENTS: The Greiner's Lagoon Site in Sandusky County,
Ohio lies within the range of the Indiana bat (E), bald Eagle (T), piping
plover (E), and prairie fringed orchid (T), federally listed endangered (E) or
threatened (T) species. Due to the project type, size, and location, the
proposed project will have no effect on these species. This precludes the
need for further action on this project under the 1973 Endangered Species Act,
as amended. Should the project be modified or new information becomes
available that indicates listed or proposed species may be affected,
consultation should be initiated with this office.

Two divisions of the Ohio Department of Natural Resources, the Division of
Wildlife (DOW, 614-265-6300) and the Division of Natural Areas and Preserves
(DNAP, 614-265-6472), maintain lists of plants and animals of concern to the
State of Ohio. If you have not already done so, you may wish to contact each
of these agencies for site—specific information regarding species of state
concern.

If you have questions or we may be of further assistance in this matter please
contact Mr. Bill Kurey of this office at 614-469-6923.

Field Supervisor

cc: John Marshall, CDSR, OCOW
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Environmental
Resources
Management, Inc.

855 Springdale Drive
Extern, Pennsylvania 19341
(610) 524-3500
(610) 524-7335 (fax)

Debbie Woischke
Heritage Data Services
Division of Natural Areas and Preserves
Ohio Department of Natural Resources
Fountain Square, Building F
Columbus, Ohio 43224

ERM

RE: Protected Species Screening
Lubrizol Corporation
Fremont, Ohio

Dear Ms. Woischke:

Pending a decision by the United States Environmental Protection
Agency (U. S. EPA), Lubrizol Corporation may be required to conduct
corrective action under the Comprehensive Environmental Response,
Compensation and Liability Act at the Greiner's Lagoon Site. The Site is
located in Sandusky County, Ballville Township and can be found on the
Fremont West Quadrangle, United States Geological Survey (USGS)
topographic map.

The U. S. EPA is requiring Lubrizol Corporation to obtain information
regarding protected species and their critical habitats in the proximity of
the pending corrective action. Additionally, as a private entity, Lubrizol
Corporation has responsibilities under Section 9 of the Endangered
Species Act (ESA) not to affect listed species.

Environmental Resources Management, Inc. (ERM) is currently
conducting a screening-level evaluation to determine whether there are
any ESA issues associated with the pending corrective action on Lubrizol
Corporation. Accordingly, the purpose of this letter is to solicit
information from the Division, concerning the occurrence of any federal
or state listed endangered, threatened, proposed, or candidate species or
their critical habitats in the proximity of the area associated with the
pending corrective action. Since the Division is the recognized authority
concerning protected species and their critical habitats, ERM is leaving
open, to the Division's interpretation, the geographic area of concern. To

A member of (he Environmental
Resources Management Group
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aid in this determination, ERM is enclosing a map of the Site. If there are
any occurrences, ERM requests the Division to provide a listing of state
and regional protected species, or proposed species or critical habitats
and state wildlife areas known or suspected to be on the Site.

Please send all correspondence concerning this matter to:

Donald F. Knorr
Senior Ecologist
Environmental Resources Management, Inc.
855 Springdale Drive
Extort, PA 19341

If you have any questions regarding this matter, you may contact me at
610-524-3677

Sincerely,

Donald F. Knorr
Senior Ecohgist

DFK/ls

A member of the Environmental
Resources Management Croup
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OEIO NATURAL HERITAGE PROGRAM
DIVISION 0? NATURAL AREAS AND PRESERVES

DATA REQUEST

Please enclose: 1) A letter foraaily requesting information from the Natural
Heritage Program.

2) Maps detailing the boundaries of your study area.

Date 13 Harch 199Z

User Identification:

Agency/Organization

Nane & Title

Address

Phone

T-yimi.ft-»_Sai1nH»rs. Project Scientist

gpr"i r» ptl a 1 o JVr-^-po g-»-«-«-«Ti pA 1 QtAl

(6101 524-3419

Name project or program requiring this information. If there is a con-
tracting agency, give name, address and phone number of contact person.

under USEPA Reelon V^John OlCrady (312)886-147_7

The Natural Heritage Program maintains locational data for the following
categories of species and features. Check the appropriate boxes to indicate
your selection.

Plants: 8 All
O Federal Status Only
Q State Legal Status Only
C Rare (non-legal status)

Animals: S All
Q Federal Status Only
D State Legal Status Only
D Rare non-legal status)

Natural Communities: B All D Wetlands Only

D Other (please specify)

Other Special Features:

DNR 5203 (2/90)

O All
D Geologic Features
D Breeding/Non-breeding Animal Concentrations
C Champion Trees
B State Nature Preserves
D Natural Areas
• State wild. Scenic and Recreational Rivers
S State Parks, Forests, tfildlife Areas

(over)



-2-

Besides name, location, and status, specify any additional information you
may require.

. (none) —— •—•

Describe the level of locational accuracy necessary for your project,

on or adjacent to the site (see enclosed map)

HOW Will the information be used? This information will be used in a report

to the DSEPA Region V for and Ecological Risk Assessment.

In what form and detail do you wish to publish this information?

no plans to publish the data

The information supplied above is complete and accurate. Any material
supplied by the Natural Heritage Program will not be published without prior
written permission and without crediting the Division of Natural Areas and
Preserves as the source of the material.

Signature

Return Completed Form To: Heritage Data Services, Division of Natural Areas
Preserves, Ohio Department of Natural Resources, Fountain Sauare, Building F,
Columbus, OH 43224. Phone 614/265-6472 * .

Fax 614/267-3096

Data Services Fees*

Manual Search: Base fee = $20 per request plus $25 per hour
when data is provided.

Computer Search: Base fee = $40 per search plus $.50 per page
for printouts exceeding 10 pages.

* The Heritage staff will determine the most cost-efficient method of
supplying the data, A cost estimate can be provided. Unless
otherwise specified, no prepayment is necessary. An invoice will
accompany the data services response.
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March 13, 1997

Lynnette Saunders
Environmental Resources Management, Inc.
855 Springdate Drive
Exton.PA 19341

Dear Ms. Saunders.

I have reviewed our Natural Heritage maps and files for the Greiner's Lagoon Site in
Sandusky County on the Fremont West Quad. The numbers on the list below correspond to the
areas marked in red on the accompanying map. Common name, scientific name and status are
given for each species.

FREMONT WEST QUAD

1. Moxostoma carinatum - River Redhorse (fish), special interest
2. Worf Creek Scenic River Access - Sandusky County Park District
3. Sandusky State Scenic River

AdolfonalinfomiatkxiontheSarKJusky If you have
any questions about the river, please contact our Northwest Ohio Scenic River Coordinator Russ
Gibson at 1435 Township Road 38W, Tiffin. OH, 44383 or 419-981-6319 which is both his phone
and fax number.

There are no existing or proposed state nature preserves at the project site. We are also
unaware of any state parks, forests or wildlife areas in the project vicinity.

Our inventory program has not compietery surveyed Ohio and refies on information supplied
by many individuals and organizations. Therefore, a lack of records for any particular area is not
a statement that rare species or unique features are absent from that area. Please note that
although we inventory all types of plant communities, we only maintain records on the highest quality
areas. Also, we do not have data for all Ohio wetlands. For additional information on wetlands,
please contact the Division of Wrkirrfe at 614-265-6300.

Please contact me at 614-265-6818 if I can be of further assistance.

Sincerely

Debbie Woischke, Ecological Analyst
Division of Natural Areas & Preserves

cc. Donald F. Knotty'

Fountain Square • Columbus. Ohio 43224-1387
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Environmental
Resources
Management, Inc.

855 Springdale Drive
Exton. Pennsylvania 193.
(610) 524-3500
(610) 524-7335 (fax)

17 March 1997

Carolyn KaldweU
Ohio Division of Wildlife
1840 Belcher Drive
Columbus, OH 43224

ERM.

RE; Protected Species Screening
Lubrizol Corporation
Fremont, Ohio

DearMs-KaldwelL-

Pending a decision by the United States Environmental Protection
Agency (U. S. EPA), Lubrizol Corporation may be required to conduct
corrective action under the Comprehensive Environmental Response,
Compensation and Liability Act at the Greiner's Lagoon Site. The Site is
located in Sandusky County, Ballville Township and can be found on the
Fremont West Quadrangle, United States Geological Survey (USGS)
topographic map.

The U. S. EPA is requiring Lubrizol Corporation to obtain information
regarding protected species and their critical habitats in the proximity of
the pending corrective action- Additionally, as a private entity, Lubrizol
Corporation has responsibilities under Section 9 of the Endangered
Species Act (ESA) not to affect listed species.

Environmental Resources Management, Inc. (ERM) is currently
conducting a screening-level evaluation to determine whether there are
any ESA issues associated with the pending corrective action on Lubrizol
Corporation. Accordingly, the purpose of this letter is to solicit
information from the Division, concerning the occurrence of any federal
or state listed endangered, threatened, proposed, or candidate species or
their critical habitats in the proximity of the area associated with the
pending corrective action. Since the Division is the recognized authority
concerning protected species and their critical habitats, ERM is leaving
open, to the Division's interpretation, the geographic area of concern. To
aid in this determination, ERM is enclosing a map of the Site. If there are

A member of the Environmcnta
Ri-sources Management Croup
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any occurrences, ERM requests the Division to provide a listing of state
and regional protected species, or proposed species or critical habitats
and state wildlife areas known or suspected to be on the Site.

Please send all correspondence concerning this matter to :

Donald F. Knorr
Senior Ecologist
Environmental Resources Management, Inc.
855 Springdale Drive
Exton, PA 19341

If you have any questions regarding this matter, you may contact me at
610-524-3677

Sincerely,

Donald F. Knorr
Senior Ecologist

DFK/ls

A member of the Environmental
Resources M.m.iyement Croup
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Division Of Wildlife GeorgeV Voinovich - Gownor
________ Ponald C. Anderson • Director

1840 Belcher Drive, Columbus. Ohio 43224-1329 • 614-265-6300 • Michael J. Budzik, Chief

March 20, 1997

Donald F. Knorr, Senior Ecologist
Environmental Resources Management, Inc.
855 Springdale Drive
Exton, Pennsylvania 19341

Dear Mr. Knorr:

Carolyn Caldwell and I have reviewed your letter concerning protected
species in the vicinity of the Lubrizol Corporation in Fremont, Ohio. The only
species we are aware of is a Ohio endangered fish, the greater redhorse
(Moxostoma valenciennesi). in the Sandusky River. As you can see on the
attached pages this species has been collected in the Sandusky River both
upstream and downstream from the project area (approximately River Mile (RM)
24.8). The largest numbers of the sucker have been collected over five miles
upstream, however.

Sincerely,

Randy E. Sanders
Assistant Administrator
Fish Management and Research

RES:kl

Attachment

cc: John Marshall

0320rs01
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CNiR Status E IBi Group R
Decline Spc D Tolerance R

Rrver
Code

04-100

054)01

04-100

04-200

054)01

054X)1

054)01

054)01
054)01

054)01

04-100

04-200

054)01

054)01

05-001

054)01

04-100

04-100

04-100

054)01

05-001

054X51

04-100

04-100

04*100
05-001

054)01

054)01

054»1

04-200

054X)1
054)01

054XM
054»1

044)01

04-100

04-100

04-100

04-200

05-001

04-100

054)01

054X31

044X31

044)01

044)26

04-100

04-100

04-100

Rrver
Name

Auglaize Rrver
Sandusky Rrver

Auglaize Rrver

Ottawa River

Sandusky River

Sandusky Rrver

Sandusky Rrver

Sandusky Rrver

Sandusky River

Sandusky River

Auglaize River

Ottawa River
Satdusky River

Sandusky Rrver

Sandusky Rrver

Sandusky River

Auglaize River

Auglaize River

Auglaize River

Sandusky River

Sandusky River

Sandusky River

Auglaize River

AugJaize River

Auglaize River

Sandusky River

Sandusky River

Sandusky River

Sandusky River

Ottawa River

Sandusky River

Sandusky River

Sandusky River
Sandusky Rive?

Maumee River

Auglaize Rrver

Auglaize Rrver

Auglaize Rrver

Ottawa Rrver

Sandusky Rrver

Auglaize Rrver

Sandusky River

Sandusky Rrver

Maumee Rrver

Maumee Rrver

Bad Creek

Auglaize Rrver

Auglaize Rrver

Auglaize River

Rrver
Mile

61 80

3870
6310

1.20

47.60

3890

3890

36.30

41.60

41 60

61 80

380

4760

38.70

3200

31 00

5840

58.00

6310

31.00
3630

6670

67.00

65.00

65.00

47.60

41.60

27.10

27.10

37.70

3940

3940

38.50

3850

5470

6500

5270

3970

560

3200

8510

3890

3810

12900

4960

1280

6500

6500

6330

greater Keanorse
Code: 40-012

Data Dist
Date Source Fish

07/29/91

08/29/90

C7/29/91

07/16/96

07/30/90

08/01/90

10/09/90
08/29/90

07/31/90

08/29/90

09M1/91

08/13/36

08^8/90

10/09/90

10A)9/90

09/19/88

09/12/91

09/12/91

09/11/91

07/08/88

07/1 0/90

10/04/90

07/29/85

08/28/86

07/30791
10/04/90

10/04/90

07/08/88

09/19/88

08/28/89

08/05/81

09/16/81
08/29/90

10/09/90

07/23/96

09/17/86

09/18/91

07/30/91
07/17/96

08/29/90

07/02/91

08/29/90

08/05/81

10/17/96

07/22796

08/25/89

10/21/86

09/11/91

C8/28/&5

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01
01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

0

0

0

o
0

0

47

10

.51

50

50

40

040

0.40

0
o
0

0

0
o
0

0

0

0

0
0
o
0

0.

0

0

0

0

0.

0.

0

50

50

47

50

50

10

.50

51

.50

50

51

.51
40

48

50

50

.50

.50

50

50

50

20

0.43

0

0.

0

0

0

0.

0.

0.

0

0

0

0.

0.

0

0

0

0.

0

43
24

24

50

50

50

50

50

50

20

40

40

50

50

15

50

50

50

f of
Fish

20

3

13

9

9

7

6

5

6

6

5

5

5

1

5

5

4

4

4

4

3

3

3

3

3

3

3

3

3

1

2

2
1

1

2

2

2

2

2

2

2

1

1

1

1

1

1

1

1

Feea Guna I
Breed Guild: S

Avg Rel Max Rel Relative
Number Number Weight

4255

3000
2549

18.00

18.00

1750

1500

12.50

12.00

1ZOO
1064

10.00

1000

1000

10.00

980

8.00

8.00

7.84

7.84
750

625

6.00

600

6.00

600

600

6.00

6.00

5.00

465

465
4.17

417

400

400

400

400

400

400

300

250

2.50

ZOO

200

200

200

200

200

8

3.
1.

19.

64

67

37

19

3.28

2.34

2.39

15.31
8

1

0

06

57

.07

8.12
0

6

7

16

0

57

60

.54

.28

.09

Page 1

Ave(gr
Weigh

203.0!

122.3:

53.8!

1.066.3:
182.0(

133.5;
159.51

1.224.4C

672.0C

130.8-

6.2C

811.8C

56.8C

860.0C

754.2C

1.660.0C

10.75

0.08 ^C

1.15

10
0

3

.98

.76

56

1.25

369

7

0

4

9.

.37

36

52

10

9.10

0.30
2.54

1.26

147.00

1.400.00
101.67

570.00

208.00

615.00

1.229.00

60.00

752.67

1.516.67

1.516.67

59.00

546.00

27*00

0.67 1*̂ 0

073

0
4

0

1

5

.78

80

06

65

92

026

0 55

0.33
1.

3

0

.85

45

.45

0.15

064

2.

2

00

40

174.00

194.00

1.200.00

16.00

411.50

1.480.00

64.00

184.50

130.00

741.00

1.725.00

225.00

75.00

319.00

1.000.00

1.200.00

Run Date 02/23/97 OEPA Division of Surface Water Ecological Assessment L'nii Took 0.0 min



Decline Spc: D Tolerance: R Code: 40-012 Breed Guild: S

River
Code

04-100

04-100

04-200

04-200

04-400

04-400

04-400

04-400

04-400

05-001

05-001

05-001

05-001

04-001

04-100

River
Name

Auglaize River

Auglaize River

Ottawa River

Ottawa River

St. Joseph River

St. Joseph River

St. Joseph River

St. Joseph River

St. Joseph River

Sandusky River

Sandusky River

Sandusky River

Sandusky River
Maumee River

Auglaize River

River
Mile

39.

39.

5.
3.

51.

50.

49.

47.

47.

56.

26.

14.

14.

54.

70

70

60

80

90

80

80

20

20

70

60

20

20

90

39.70

Data
Date Source

06/25/91

09/10/91

08/14/96

07/16/96

09/16/92

08/19/92

08/19/92

08/18/92

09/15/92

10/04/90

08/04/81

07/06/88

08/16/88

07/06/92

09/09/96

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

Dist
Fish

0.50

0.50

0.50

0.50
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1.0 INTRODUCTION

On July 30,1991, The Lubrizol Corporation (Lubrizol) entered into an
Administrative Order by Consent (AOQ with US. EPA Region V
pursuant to Section 106 of the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA) to undertake actions to
produce an Engineering Evaluation/Cost Analysis (EE/CA) for the
Greiner's Lagoon Site in Sandusky County, Ohio. The EE/CA report
(revised September 2000) identified and evaluated several alternatives for
a non-time critical removal action at the Site. One of these alternatives
was the use of a technology known as phytoremediatiort
Phytoremediation is the use of plants to promote remediation of soil
and/or ground water, to prevent soil erosion, and to control infiltration
into and from subsurface strata.

The EE/CA evaluated several remedial alternatives for the Greiner's
Lagoon Site, including phytoremediation. Pursuant to comments received
from US. EPA and Ohio EPA, Lubrizol agreed to provide supplemental
information concerning the phytoremediation alternative. Therefore this
Phytoremediation Feasibility Study has been prepared to further evaluate
whether the phytoremediation technology can be applied at the Greiner's
Lagoon Site.

1.1 BACKGROUND

The Greiner's Lagoon Site is located south of Fremont, Ohio on County
Road 181 about 1/2 mile west of Tiffin Road in Ballville Township,
Sandusky County. The Site was originally developed by Mr. Terry Little
in 1954 and consisted of four lagoons to store waste oil from nearby
industry. After several changes in ownership, the Site was purchased by
Mr. Gary Greiner in 1973. During the course of Site operations by the
various owners, a number of community complaints and legal actions
were undertaken because of odors and releases from the lagoons. In 1980,
a judgment handed down by the Sandusky Court of Common Pleas
ordered Mr. Greiner to clean up the Site. He did not comply with the
order.

In 1981,1982 and 1986-1988, US. EPA implemented site removal actions
including lagoon dike reinforcement, surface oil removal, liquids
treatment and discharge, sludge solidification, lagoon backfilling, and
placement of a soil cover over the filled lagoons. Between 1982 and 1985,
Ohio EPA coordinated the delivery of sand and gravel washings from the
processing of sugar beets and placement of the material in the lagoons.
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As further described in the EE/CA, Lubrizol entered into the AOC with
U.S. EPA Region V in July 1991, under which an EE/CA was developed.
During August 1991, Lubrizol arranged for the removal of the access road
adjacent to the Site, improvement of surface water drainage, and
installation of a fence to improve Site security. In 1997 and 1998, Lubrizol
repaired areas of visible seepage at the Site using compacted clay, topsoil
and seeding, and riprap.

Based on the results of the EE/CA site investigations and risk
assessments, the objective for the non-time critical removal action at the
Site is as follows:

The removal action will provide for short- and long-term
minimization of the potential for human and biota exposure to
constituents of concern at levels which would result in calculated
risks above U.S. EPA thresholds for the site. The removal action will
be implemented to the extent practicable in accordance with
applicable, or relevant and appropriate requirements (ARARs).

In the EE/CA, candidate removal action technologies were screened
based on effectiveness, implementability, and cost. Phytoremediation
technology was selected as a one of the preferred alternatives.
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Direct uptake of contaminants by certain plants and subsequent
volatization is in known as phytovolatization.

Not all plant species have these properties, and therefore, plants for
potential use at the Greiner's Lagoon Site must be screened for these
properties.

£2 PREVENTION OF SOIL EROSION

Vegetative cover, both living and dead, is instrumental in preventing soil
erosion. Initially this is brought about by reducing the physical force of
raindrops that loosen soil particles when they strike bare soil, and allow
particles to be carried off as suspended matter in runoff.

Another important feature of plants is that beneath the dead plant litter,
the interwoven network of roots holds the soil in place to help prevent
erosion.

The plant features mat prevent soil erosion are common to all plants and
therefore almost any plant species is satisfactory for this purpose provided
it grows fast and forms a dense cover over the soil.

2.3 EVAPOTRANSPIRATION AND HYDRAULIC CONTROL

Plants influence the local hydrology by recycling rainwater from the soil
to the atmosphere through the process of evapotranspiration. This
process is the result of two events - both of which are dependent on the
magnitude of the leaf surface area. Plant leaves intercept falling rain and
a portion of it remains suspended on the leaf surfaces until it evaporates
back into the atmosphere. As a result, light rain falling on dense
vegetation never reaches the soil surface. During periods of heavy rain
when the leaf surfaces become saturated, the excess water drips to the
ground and soaks into the porous surface soil where it is subject to uptake
by plant roots and subsequent return to the atmosphere through plant
transpiration- During plant transpiration, large amounts of water are
absorbed by roots and are transported up the stem to the leaves where the
water evaporates back into the atmosphere. The amount of water lost
from an individual plant or stand of vegetation is directly dependent on
the magnitude of leaf surface area, measured as biomass of green tissues.

Two other factors that influence the amount of transpiration are the length
of the growing season and the distribution of the root system. The longer
the plant retains its leaves and the deeper its roots, the larger the amount
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of evapotranspiration that occurs. This effectively reduces the amount of
rain infiltration that might occur through contaminated soil and limits
ground water recharge.

The uptake and transpiration of ground water from the subsurface can be
used to provide hydraulic control. Hydraulic control, or phytohydraulics,
is the use of plants and trees to take up ground water in order to contain
or limit migration of subsurface water. This can effectively control the
amount of ground water flow migrating into and/or from a site.

Not all plant species have these large evapotranspiration properties, and
therefore, plants for potential use at the Greiner's Lagoon Site must be
screened for these properties.

2.4 SUSTAINED, LONG-TERM, ECOLOGICAL CONSIDERATIONS

For phytoremediation to be successful, it is imperative that the site be
planted with perennial vegetation that is adapted to the environmental
conditions prevailing at the site. Additionally, the plants must be robust
and aggressive such that they will not be immediately be replaced by a
more competitive wild species prone to invade the site. Through
phytoremediation technology, both the soil and its associated flora and
fauna, will in time return to a natural state that blends with the •
surrounding habitat.

Not all plant species have these properties, and therefore, plants for
potential use at the Greiner's Lagoon Site must be screened for these
properties.

ERM 5 09928.00.01 5/17/01



3.0 SITE ASSESSMENT

Successful implementation of phytoremediation technology is dependent
on careful selection of plant species that are adaptive to site conditions
and satisfy the objectives of the site.

3.1 CHARACTERIZATION

Soil and Stabilized Material

Site investigations conducted under the EE/CA indicated that
approximately 35 feet of soil (primarily of glacial and alluvial deposits)
overlies the limestone bedrock at the Site. Generally, the upper 8 to 10 feet
of naturally occurring soil (outside the Consolidation Area) is either silty
sand, sand, or silty clay. The soil deeper than 8 to 10 feet is primarily day
or silty clay. The Site data indicate that the clay/silty clay, which is
approximately 25 feet thick, acts a confining layer for the regional bedrock
aquifer.

Within die Consolidation Area, the average stabilized material thickness is
approximately 17 feet at the north side of the site (maximum of 20 feet).
The stabilized material is made up of silty clay with some sand. Some oil
staining and debris are present in the material. Sampling of the stabilized
material at the north side of the site indicate there are areas of soft to
medium consistency.

Sampling and analysis of the stabilized material indicated that the
primary impacts would be from benzene, toluene, ethylbenzene, xylene,
acetone, 4-methyl-2-pentanone, phenol, and bis(2-ethylhexyl) phthalate at
depths of less than 10 feet in the Consolidation Area, with concentrations
generally decreasing at depths greater than 10 feet

Ground Water

Monitoring of the bedrock aquifer at the Site showed that the localized
bedrock ground water flow direction is generally to the east-northeast
Monitoring also indicated that there is a shallow saturated zone on top of
the clay/silty day which is generally encountered at a depth of 4 to 15 feet
below the ground surface. This shallow zone generally radiates away
from the drainage ditch on the northeast end of the Site. The shallow
monitoring wells indicate that the localized flow direction of the shallow
saturated zone is generally toward the northwest, west and southwest
with an average hydraulic gradient of 0.01 ft/ft, an average hydraulic
conductivity of 2.51 ft/day and an average ground water velocity of 0.084
ft/day (assuming a porosity of 0.3).
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The shallow ground water is not used as a water supply source in the
area. This shallow ground water will not be used for potable purposes
due to its low yield, the location of the higher yielding bedrock aquifer at
a depth of approximately 35 feet, and restrictions imposed by the Ohio
Department of Health requiring that water well depths must be > 25 feet
below ground surface. Based on the presence of the 25 foot clay unit,
geotechnical testing of the clay unit, differences in water level data and the
differences in hydraulic gradient between the two units, the shallow
saturated zone and bedrock aquifer are not connected.

As indicated in the EE/CA, the principal constituents detected in the on-
site shallow saturated zone were acetone, benzene, 4-methyl-2-pentanone,
phenol, arsenic, chromium, and lead. Samples for arsenic, chromium, and
lead analyses were not filtered.

Surface Water and Sediment

The surface water at the site flows to drainage channels on the east and
west sides. Surface water eventually flows via underground pipe to a
county drainage channel. Sampling and analysis of the surface water and
sediment in the drainage ditch east of the Site showed no significant
impacts to these environmental media.

Phytoremediation Technology Selection Impacts

• Sampling of the stabilized material in the Consolidation Area indicates
there are some oil staining and debris, there are some areas of soft to
medium consistency, and primary impacts appear less than 10 feet
below ground surface;

• The maximum stabilized material thickness is 20 feet at the
Consolidation Area;

• The shallow saturated zone generally is encountered at a depth of
between 4 and 15 feet below grade; and

• The bedrock aquifer is approximately 35 feet below grade.

3.2 STREAMLINED RISK EVALUATION

A streamlined risk evaluation (SRE) of the Site was conducted under the
EE/CA and identified three human receptor groups as having potential
current or future exposures at the Site. These human receptor groups
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consist of future construction workers, local residents who may contact
affected off-site soil and who may use the bedrock ground water as a
drinking water source and occasional trespassers.

The estimated carcinogenic and noncarcinogenic risks for the future
construction worker who may be exposed to off-site soils and the off-site
shallow saturated zone were below the acceptable benchmarks established
by US. EPA. However, potential construction worker exposures to on-
site soils and the on-site shallow saturated zone resulted in risk
marginally above the benchmarks, but well within USEPA's acceptable
cancer risk range of 1 x 104 to 1 x 1O6. The carcinogenic risk for exposure
to on-site soil was estimated at 4 x 10*, which is only slightly above
USEPA's cancer risk benchmark of 1 x 10*. The noncarcinogenic risk was
estimated at hazard index of 5. These exceedances were due to Aroclor
1254 and bis(2-Ethylhexyl)phthalate in the soil.

As previously noted, the potential risks for construction worker exposures
were driven by the high soil EPC for Aroclor 1254. The soil data set for
Aroclor 1254 was highly matrix dependent and accordingly included
several samples with elevated quantitative estimates of the compound
based on high laboratory detection limits resulting from sample matrix
interferences during analyses.

The carcinogenic risk for exposures to the on-site shallow saturated zone
was estimated at USEPA's benchmark of 1 x 10*. The noncarcinogenic
risk was estimated at hazard index of 1.8, which is slightly above die
acceptable hazard index of 1.0. This exceedance was due to benzene, 4-
methylphenol, toluene, and ethylbenzene in the shallow saturated zone.
Benzene is in excess of MCLs in the on-site shallow saturated zone. The
above identified small potential risks for future on-site construction
workers can be virtually eliminated by employing routine health and
safety measures for any on-site construction.

There were no significant estimated risks for the construction worker from
potential exposure to the surface water and sediment in the drainage
ditch.

The SRE found that the estimated risks for local residents who may have
contact with off-site soil and who could use bedrock ground water as a
drinking water supply were below the benchmarks established by U.S.
EPA.

The estimated carcinogenic risk calculated for the occasional trespasser
potentially exposed to on-site soil was 3 x 10* which is marginally above
the benchmark of 1 x 1O6, but well within the acceptable range of 1 x 104
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to 1 x 106. This exceedance was due to Aroclor 1254 and bis(2-
Ethylhexyl)phthalate in the soil. The noncarcinogenic risks estimated for
the trespasser were also well below the acceptable hazard index of 1.0.
There were no significant estimated risks to the hypothetical trespasser
from potential exposure to the surface water and sediment in the drainage
ditch east of the Site.

As previously noted, the potential risks for construction worker exposures
were driven by the high soil EPC for Aroclor 1254. The soil data set for
Aroclor 1254 was highly matrix dependent and accordingly included
several samples with elevated quantitative estimates of the compound
based on high laboratory detection limits resulting from sample matrix
interferences during analyses.

Phytoremediation Technology Sekction Impacts

• On-site soils pose a carcinogenic and noncarcinogenic risk slightly
above benchmarks from Aroclor 1254 and bis(2-Ethylhexyl)phthalate;

• The on-site shallow saturated zone poses a noncarcinogenic risk
slightly above benchmarks from benzene, 4-methylphenol, toluene,
and ethylbenzene;

• Risks from exposure to bedrock ground water, the off-site shallow
saturated zone, off-site soil, surface water and sediment are below the
benchmarks established by U.S. EPA;

• Impacted on-site soils cover an area of 3.2 acres (see Figure 3-1).

3.3 SCREENING AND PRELIMINARY ECOLOGICAL RISK ASSESSMENT

A screening and preliminary ecological risk assessment, including an
ecological reconnaissance, was performed under the EE/CA for the Site.
The ecological risk assessment found that the habitats and associated
wildlife at the Site are typical of the predominantly agricultural land use
of northwest Ohio. Potential ecological receptors could be at risk due to
erosion and storm water runoff during times of high or prolonged rainfall.
Constituents of potential ecological concern in on-site soil are identified in
Table 3-1.

It is important to note, however, that as part of a removal action in 1987,
the USEPA installed a clean soil cover over the Consolidation Area. Thus,
no affected material should be available for exposure, except for limited
areas where this cover may have been breached. In addition the
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assessment found that exposure of ecological receptors in these areas
would be limited due to the limited size of the impacted area and the lack
of wildlife attractant value (food or cover resources).

Neither the drainage ditch east of the Site nor Indian Creek, into which the
ditch discharges, contain suitable habitat for aquatic communities because
of modifications to enhance drainage for agricultural purposes. The
waterways have no vegetative cover and have been channelized and
deepened with steep banks. The adjacent fields have been farmed up to
the edges of the waterways, hi addition, samples of the surface water and
sediment from the nearby drainage channel indicate little impact from the
Site.

Contacts with government agencies and the Site reconnaissance did not
identify any federal threatened or endangered species at the Site that
could be impacted by potential removal actions. No plant and animal
species of special interest in Sandusky County have been observed in the
vicinity of the Site.

A formal wetland delineation was not conducted as part of the Site
reconnaissance. However, the total potential wetland area on the west
side of the Site receiving surface water runoff from the Consolidation Area
is estimated to be less than one acre. The drainage ditch on the east side of
the Consolidation Area which also receives surface water runoff is not
likely to be classified as a jurisdictional wetland by the Army Corps of
Engineers. Thus, these areas would not be subject to regulation under the
Army Corps of Engineers or the Ohio EPA Division of Surface Water
Quality (Personal Communication, Ohio EPA Division of Surface Water
Quality, 1999).

Phytoremedwtion Technology Selection Impacts

• On-site soils pose an ecological risk for the constituents in Table 3-1;

• Off-site soils, surface water, and sediment do not pose an ecological
risk;

• The ecological risk assessment performed in the EE/CA was based on
the site in its current state.
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3.4 PLANT GROWTH CONDITIONS

The success of phytoremediation technology at the site depends on careful
selection of plant species that are adapted for sustained growth under the
prevailing climatic, topographic and soil conditions.

Climate

The site is cold and snowy in the winter and warm in the summer.
Precipitation is well distributed throughout the year with a total annual
precipitation of approximately 34 inches. Sixty percent of this falls during
April through September. The growing season for the site is from mid-
April to the end of October. The average relative humidity is about 72%.
The average seasonal snowfall is 17.4 inches. The average windspeed is
9.5 miles per hour.

Topography

The topographic condition at the site is conducive to sustained plant
growth. The terrain is graded at a 1- percent slope draining to the storm
water ditches to the east and west. The perimeter of the soft areas is
sloped at 3:1. The grading reduces the potential for ponded water on the
site. Excessive ponding on the site could threaten vegetation established
for phytoremediation.

Soil Conditions

The soil condition of the site on the north side is poor as demonstrated by
sparse vegetative growth. Soil fertility samples in the soft spots at the
north side of the site are presented in Table 3-2. These results indicate the
worst case conditions a plant would encounter at the site. Soil pH is high
and will hinder growth. All nutrients are within the acceptable range for
growth and reproduction. Aluminum at the site is at phytotoxic levels.
However, aluminum would only be toxic to a plant at a pH less that 5.5
and is not considered a concern. Based on a review of the soil constituent
concentrations in the EE/CA, the level of organic and inorganic
constituents are below concentrations known to be toxic for vegetation.
The stabilized material on the north side of the site was mixed with sand
and gravel washings from the processing of sugar beets. This type of soil
does not retain water very effectively and has a low organic content. This
also attributes to the poor vegetative growth.
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Phytoremediation Technology Selection Impacts

• The growing season for the site is from mid-April to the end of
October;

• Precipitation averages approximately 34 inches per year;

• The topography of the site will be conducive to plant growth; and

• Soil conditions at the north side of the site are poor - high pH in soft
spots and poor soil quality.

3.5 NATIVE VEGETATION

The success of phytoremediation at the site requires the use of plants that
are ecologically adapted for long-term growth in northern Ohio. The
following two methods were used to evaluate the appropriate plant
species suitable for long-term sustained growth at the site:

• Consulting published literature pertaining to the natural distribution
of plant species in the region; and

• Conducting a field inventory of the plants growing in and adjacent to
the site.

The published literature indicates that the predominant forms of
vegetation native to Ohio are species associated with the tall grass prairie.

A field inventory of the plants growing in and adjacent to the site was
conducted as part of the EE/CA. The results of the field inventory are
presented in Table 3-3.

Phytoremediation Technology Selection Impacts

• Tall grasses are native to Ohio and will grow at die site; and

• Vegetation listed in Table 3-3 will grow at the site.

3.6 EVAPOTRANSPIRATION/REMEDIATION BY TALL GRASSES

An important aspect in evaluating the effectiveness of phytoremediation
at the site was to determine if the plants could minimize or eliminate
percolation through enhanced evapotranspiration. Plants have the ability
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to recycle rainwater from the soil to the atmosphere through the process
of evapotranspiration (see Section 2.3).

It is important to understand the concept of root zone storage capacity
when trying to understand enhanced evapotranspiration. This is the
amount of water that can be held in the root zone before surface water
begins to percolate to the underlying soils. The root zone is like a sponge
and once it becomes saturated, percolation will occur. In the summer,
evapotranspiration is high because the plants are growing and the roots
absorb water that infiltrates into the root zone. In late summer, rainfall is
less frequent and the root zone becomes dry as the plants continue to
absorb water. In the fall as the plants become dormant,
evapotranspiration becomes very small but any infiltration gets absorbed
into the root zone. Since the root zone is very dry, it absorbs the water,
and percolation into the underlying soils does not occur.

In a phytoremediation cover system, the depth of the roots needs to be at a
sufficient depth such that percolation will not occur below the root zone.

Three water balance analyses were performed to compare the annual
rainfall at the site with the annual rate of evapotranspiration and surface
runoff.

HELP Model

The hydrologic performance of the site was determined using the U.S.
Environmental Protection Agency's Hydrologic Evaluation of Landfill
Performance (HELP) model, Version 3 (EPA/600/R-94/168a, September
1994).

A review of the HELP model documentation indicates that the model is
designed for use primarily with standard landfill designs. For modified
designs, the HELP model's assumptions might not accurately estimate the
hydrologic performance (EPA/600/R-94/168a, September 1994). The
primary limitation of the HELP model in accurately estimating the
hydrologic performance of the site is that the default vegetation is
modeled as shallow-rooted grasses, which are preferred in standard
landfill designs. However, deep-rooted vegetation is more appropriate
for phytoremediation technologies

Since the transpiration component of the HELP model would be expected
to underpredict the rate of actual evapotranspiration provided at the site,
the following approach was used to determine the hydrologic balance:
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• The annual rate of precipitation at the site was determined based on
twenty years of data compiled by the Agricultural Research Service
from 1951-1970.

• The annual rate of surface runoff was determined by the HELP model
for an excellent stand of vegetation.

• The annual rate of evaporation was based on a six foot evaporative
zone depth-

For the purpose of evaluating the hydrologic performance of the site, the
following input parameters were selected for use in the HELP model:

• The modeled period was 50 years.

• Evapotranspiration, precipitation, temperature, and solar radiation
data were based on historical weather data for Toledo, Ohio. An
adjustment in latitude to 41.36 degrees was made for Fremont, Ohio.

• The evaporative zone depth was assumed to be 72 inches based a six
foot deep root depth of phytoremediation plants.

• The initial water content of the soil layers was assumed to be in
equilibrium.

• The average stabilized material thickness was assumed to be 17 feet,
described by the HELP model as soil texture number 11, a silty clay of
low-to-medium plasticity. One foot of topsoil was assumed to be
placed on top of the material as cover.

• The fraction of area allowing runoff was assumed to be 100% due to a
sloped grade across the site.

• The Soil Conservation Service (SCS) runoff curve number was used by
the model to calculate surface water runoff.

• The Leaf Area Index (LAI) number was used for the purpose of
hydrologic evaluation. A LAI of 4.0 was used in the model,
representing an excellent stand of grass.
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Using the hydrologic balance criteria discussed above, a conservative
estimate of the rate of transpiration required to prevent the accumulation
of storm water and hence percolation is as follows:

• 32 inches of precipitation occurs annually;

• A conservative estimate of surface runoff is 2 inches per year based on
the HELP model results; and

• Annual evapotranspiration of 28 inches per year based on the HELP
model results.

This results in a balance of 2 inches of water per year available for ground
water recharge. The results of the HELP model are included in Appendix
A.

Annual Water Balance

The objective of this evaluation was to determine the required root zone
depth and root zone storage capacity in order to minimize or eliminate
deep aquifer infiltration. This approach provides an account of all water
entering and leaving the site, which includes: precipitation, runoff,
evapotranspiration, infiltration and root zone soil storage capacity. Table
3-6 provides a summary of these values. Explanations of the items in the
table, calculations utilized, and assumptions made are further discussed
below.

• Monthly average precipitation and temperature data were obtained
from the Weather Channel's Internet site: www.weather.com. The
values listed in Table 3-6 were obtained for the city of Fremont, Ohio
and are monthly averages that have been calculated over the time
period from the early 1950s up through the year 2000.

• Stormwater runoff was calculated using the SCS Curve Number
Method. An SCS curve number (CN) of 79 (Handbook of
Environmental Engineering, 1990) was used in the calculations
assuming a land use description of pasture or range land, poor
condition and Soil Group B (moderate infiltration rate, well drained
soils). Additionally, a type II moisture condition (average conditions)
was assumed. These values produced a potential maximum retention
(S) for this soil type of 2.66 inches. Runoff was then calculated using
the standard SCS rainfall function, which is, direct runoff (Q) =
(precipitation - 0.2 S)2 / (precipitation + 0.8 S).
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• Infiltration was calculated as the level of precipitation minus the
amount of runoff.

• Potential evapotranspiration (PET) is the theoretical amount of water
that would be lost to the atmosphere through both surface evaporation
and plant transpiration. In its application, PET represents the
maximum water loss provided that sufficient water is available. PET
was calculated using the Thornthwaite method. This method utilizes
equations and mean monthly temperature values to determine PET.
See Table 3-7 for summary calculations.s

• Actual evapotranspiration (FT) was calculated on a monthly basis
using the previous month's actual root zone storage plus the current
month's infiltration, however, ET can not exceed the PET.

• Root Zone Storage capacity (RZSQ is defined as the difference
between the soil moisture content at field capacity and wilting point.
RZSC was calculated from typical moisture values for a silt loam type
soil. A field capacity of 24% and wilting point of 15% were used
(values obtained from McGraw Hill Series in Water Resources and
Environmental Engineering). The field capacity of a soil is defined as
the moisture content of the soil after free drainage has removed most
of the gravity water (i.e. the presumed water content of a soil at which
internal drainage ceases). The wilting point of a soil is defined as the
soil wetness below which soil-water extraction by a plant is insufficient
to balance the transpiration rate demanded of it by the atmosphere (i.e.
the plant can no longer extract sufficient water from the soil for
growth). These values produce an available water percent of 9% for
this soil type. Using a specific weight of 80 pounds per cubic foot (pcf)
for this type of soil and the unit weight of water equal to 62.4 pcf,
yields a root zone storage capacity equation (in/ft2) equals to 1.384 x
root zone depth, in feet

• Root Zone Storage actual (RZSA) was calculated as the level of
infiltration minus ET plus the previous month's RZSA. An initial
RZSA was assumed to equal 0.3 inches.

• Recharge was calculated as RZSA minus RZSC. Zero was entered in
cases where the RZSA value was less than RZSC (Le. capacity
exceeded actual, thus, no recharge to aquifer occurred during that
month).

In summary, Table 3-6 shows an average annual precipitation of 34.80
inches per year and an average annual runoff of 13.73 inches per year.
This results in an average annual infiltration of 21.07 inches. Through a
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cyclical process of infiltration and evapotranspiration this water is
captured in root zone storage and subsequently evapotranspired
throughout the year.

With an assumed root zone depth of 5.5 feet, the maximum actual root
zone storage of water reaches a value of 7.46 inches during the month of
April. This value is below the calculated root zone storage capacity for the
assumed soil conditions at the Greiner's Lagoon site of 7.61 inches.
Therefore, no percolation below the root zone system should occur at the
Greiner's Lagoon site based on historical average precipitation and
temperature conditions, assuming an effective root zone depth of 5.5 feet.

It is recognized that the water balance described herein is approximate
and may not reflect the dynamics of singular storm events, snowfall,
temperature variation, and other climatological events.

Allometry Correlation Curves

To predict the expected water lost due to plant transpiration as well as leaf
interception, an allometry correlation curve was used which estimates
transpiration as a function of plant biomass for tall grasses. The allometry
correlation curve is presented in Figure 3-2. During the first year after
vegetation is planted, the plant biomass is estimated to be 200 g/m2. A
year after the vegetation is established, the plant biomass is estimated to
be 400 g/m2. Leaf interception is conservatively estimated to be equal to
20% of the plant transpiration rate.

Table 3-4 presents the results of the estimated transpiration and leaf
interception rates. A range of 9.4 inches per year during the first year to
28.0 inches per year once mature, is expected. This estimate correlates
well with the HELP model results.

Summary

Based on the results of all three analyses, it is clear that a root zone depth
of the order of 6 to 12-feet (typical tall grass root depth), coupled with a
grading plan that maximizes storm water runoff, will be effective at
minimizing percolation below the root zone system (i.e. providing
adequate root zone storage capacity).

In addition to the evapotranspiration benefit, contaminants in the
impacted soil and shallow saturated zone beneath the tall grasses (whose
depth may extend 15 feet below the surface) will be subject to
phytostabilization, rhizodegradation, phytoaccumulation,
phytovolatilization, and/or phytodegradation.

ERM 17 09928.00.01 5/17/01



Phytoremediation Technology Selection Impacts

• Deeply rooted grass (greater than 5.5 feet) will minimize or eliminate
the percolation of storm water at the site; and

• Contaminants in the impacted soil and shallow saturated zone beneath
the tall grasses (whose root depth may extend 15 feet below the
surface) will be subject to phytostabilization, rhizodegradation,
phytoaccumulation, phytovolatilization, and/or phytodegradation.

3.7 HYDRAULIC BARRIER/REMEDIATION BY TREES

Trees can be used as a hydraulic barrier at sites to minimize or prevent
ground water migration- Fast growing deep-rooted trees such as poplars
can be used to take-up and transpire ground water. Typical water and
transpiration rates are shown in Table 3-5.

Trees must be in contact with the ground water in order to uptake and
ultimately transpire the groundwater. The depth of root penetration will
control the amount of groundwater removal. For tree species, rooting
depths may extend to 20 feet below the surface.

In addition, trees can be used to remediate contaminants in the shallow
ground water via phytostabilization, rhizodegradation,
phytoaccumulation, phytovolatilization, and/or phytodegradation.

Phytoremediation Technology Selection Impacts

• Fast-growing deep-rooted trees such as poplars can be used as
hydraulic barriers at the site in the shallow ground water.

• Trees can be used to remediate contaminants in the shallow ground
water via phytostabilization, rhizodegradation, phytoaccumulation,
phytovolatilization, and/or phytodegradation.

3.8 CONCLUSIONS

The results of the assessment are that phytoremediation technology can be
used at the site. Phytoremediation should be used for on-site soils since
they pose a risk slightly above benchmarks, but well within acceptable
cancer risk ranges, for Aroclor 1254 and bis(2-Ethylhexyl)phthalate.
Additionally, phytoremediation technology should be used for the on-site
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shallow saturated zone since it poses a risk slightly above benchmarks
from benzene, 4-methylphenol, toluene, and ethylbenzene.

On-Site Soils

• Since impacted on-site soils in the Consolidation Area average 17 feet
thick, with primary impacts appearing at less than 10 feet below grade,
selection of a vegetative species with deep roots is required. Native
tall grasses or trees are vegetative species with deep roots.

• Due to the ecological risk, on-site soils should be covered with a foot of
cover to minimize wildlife exposure.

• The soft spots at the north side of the site should be amended with soil
to improve soil quality for plant growth.

• The soil at the site needs to be amended with sulfur to lower pH.
Species tolerant of high pH soil is preferred.

• To provide for occasions of dry weather, drought tolerant species
should be used.

• Perennial vegetation should be used that grows from mid-April to the
end of October.

• A species should be selected that has been shown to grow in oil
stained soils.

• A species should be selected that has been shown to degrade PCBs and
semi-volatile organic compounds.

Based on the above, a vegetative cover for infiltration control and surface
soil remediation should be applied to the 3.2 acres of impacted soil at the
site. Selection of vegetation and a preliminary conceptual design of the
cover are discussed in Section 4.0.

On-Site Shallow Saturated Zone

• Since the on-site shallow saturated zone is generally encountered
between 4 to 15 feet below grade at the site, selection of a vegetative
species with deep roots is required. Native tall grasses or trees are
vegetative species with deep roots.

• A species should be selected that has been shown to degrade volatile
organic compounds.
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• Perennial vegetation should be used that grows from mid-April to the
end of October.

• A species should be selected that prevents shallow ground water from
migrating into or from the site.

Based on the above, a vegetative cover for infiltration control and shallow
saturated zone remediation should be applied above the impacted shallow
saturated zone [vegetative cover over impacted soil (see above) would
include the impacted shallow saturated zone]. In addition, a ground
water hydraulic barrier with the additional benefit of remediation should
be applied around the perimeter of the site. Selection of vegetation and a
preliminary conceptual design of the grasses and trees are discussed in
Section 4.0.
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4.0 CONCEPTUAL IMPLEMENTATION OF PHYTOREMEDIATION

The site will be covered with a vegetative cover and surrounded with a
perimeter barrier of trees.

4.1 VEGETATIVE COVER

The vegetative cover will intercept rain and control infiltration by taking
up significant volumes of water from the subsurface. This is a form of
hydraulic control by the plants. Additionally, portions of the site in
contact with the plant roots will be subject to rhizodegradation,
phytodegradation, and phytovolatization resulting in reduction of levels
of constituents of concern at the site.

Selection of Plant Species

Based on the criteria of selection listed in Section 3.8, the vegetative
species to be used at the site is switchgrass (Panicum virgatum).
Switchgrass is a summer perennial grass that is native to North America.
It is a natural component of the tall-grass prairie. Because it is native, it is
resistant to many pests and plant diseases and grows quickly. It is also
very tolerant of poor soils, flooding, and drought, and is winter hardy.
Switchgrass produces well on shallow, rocky soils and grows best on
loams and sandy loams, which is the soil-type at this site. Switchgrass
grows to 5 to 6 feet tall and is fully mature in 3 years. It has a huge,
permanent root system that penetrates between 6 to 12 feet into the soil
and weighs 6 to 8 tons per acre above ground. According to several
studies, there has not been any toxicity of grasses found due to petroleum
compounds, nor should the presence of oily sludge soil affect the root
depth. Switchgrass is known for its tolerance of a variety of soil types.

Switchgrass has been used at other sites using phytoremediation,
specifically for hydraulic control. Additionally, studies have been
conducted that demonstrate that switchgrass can be used to degrade
polyaromatic hydrocarbons (PAHs), and several studies have concluded
that switchgrass may be able to degrade PCB compounds. Some sites
using switchgrass are as follows:

• Site in Alabama for petroleum impacted soil with high TPH.

• Site in Butte, Montana for PAHs in soil.

• Site in Newark, New Jersey for PAHs in soil.
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• Site in Texas for PAHs in petroleum impacted soil

Please see Appendix B and Tables 4-2 and 4-3 for a summary of such sites
and additional case studies, where available.

Conceptual Implementation

The area to be covered at the site is 3.2 acres (see Figure 4-1). All existing
vegetation will be cleared. Soil at the north side of the site will be
amended with fill soil down to two feet to improve soil quality in the soft
areas. The entire site will be amended with sulfur to lower soil pH. After
sulfur addition, 12 inches of topsoil will be applied across the site.

Broadcast spreading of the switchgrass seed will take place in late April
(the best time of the year for seed germination). In order to ensure rapid
growth, the site will be watered weekly during the first year by use of a
water truck. Fertilizers will be applied if required.

The cost to implement this cover is provided in Table 4-1.

43. PERIMETER TREE BARRIER

Trees will be used to create a hydraulic barrier around the site and
minimize or prevent shallow zone groundwater migration. Additionally,
ground water in contact with the tree roots will be subject to
rhizodegradation, phytodegradation, and phytovolatization resulting in
reduction of levels of constituents of concern at the site.

Selection of Plant Species

Based on the criteria of selection listed in Section 3.8, the vegetative
species to be used as the tree barrier are poplar trees (hybrid poplar and
cottonwood). These poplars evolved initially under moist conditions,
thereby never developing a system to conserve water. They are able to
capture ground water, while working to reduce contaminant levels, and
hindering contamination migration. Poplars are already growing near the
site and they are tolerant to a broad range of soil, in a variety of changing
climates, including times of drought. Their roots will extend down to 20
feet below ground surface. The growth rate of the poplars is 8 to 10 feet in
their first 3 to 5 years. Bom hybrid poplar and cottonwood are to be used
to increase the biodiversity of the tree barrier.

Poplars have been used at other sites using phytoremediation, for
hydraulic control and degradation of organic constituents. Additionally,
studies have been conducted that demonstrate that hybrid poplars can be
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used to degrade PAHs and BTEX constituents. In Ohio, poplars are being
used or proposed at the following sites (Appendix C):

• Site in Toledo, Ohio; landfill with SVOC, metal, PCB and pesticide
impacts to soil and ground water.

• Site in Elmore, Ohio with TCE impacts to ground water.

• Site in Uniontown, Ohio; municipal solid waste landfill with VOC
impacts.

• Site in Columbus, Ohio with volatile petroleum products in soil.

• Site in Heath, Ohio; former refinery with BTEX and TPH impacts to
soil and ground water.

• Site in Piketon, Ohio; gaseous diffusion plant with TCE, DCE and vinyl
chloride impacts to ground water.

• Site in Hocking County, Ohio; landfill with VOC impacts.

• Site in Cincinnati, Ohio; landfill with VOC and metal impacts.

Please see Tables 4-2 and 4-3 for additional case studies.

Conceptual Implementation

Trees will be planted around the perimeter of the site (see Figure 4-1). For
purposes of this conceptual implementation, it was assumed that two
rows of trees will be planted. Final tree density will be based on the site
specific shallow saturated zone hydraulic yield.

Poplars have a narrow crown ideal for dense planting. Therefore,
planting trees on 10-20 foot centers, based on expected canopy and root
circle diameter at maturity, will be adequate space to establish an effective
barrier. Historically, sites have planted trees 10 feet apart. In order to
completely surround the site on all sides, preventing migration of the
groundwater off site, 453 trees will be required (2 rows spaced with 10 feet
between trees, 10 feet between rows, surrounding the site).

North Side: 307.5' - Row 1,30 trees, Row 2,29 trees
South Side: 303.7' - Row 1,29 trees, Row 2,28 trees
East Side: 877.5' - Row 1,87 trees, Row 2,86 trees
West Side: 858.7' - Row 1,85 trees. Row 2,84 trees

TOTAL: 453 REQUIRED TREES

These calculations assume the second row of trees is situated so the trees
are aligned staggered to those in the first row.

ERM 23 09928.00.01 5/17/01



The poplars will be planted as long cuttings that will root and grow
rapidly in the first season. In order to ensure rapid growth, the site will be
watered weekly during the first year by use of a water truck. Fertilizers
will be applied if required.

The cost to implement this barrier is provided in Table 4-1.
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5.0 CONCLUSIONS

Phytoremediation can be implemented at the site using a tall grass cover
and a ground water tree barrier. The northern portion of the site will be
amended with soil to improve soil quality in the soft areas. Soil pH will
be lowered through the application of sulfur. One foot of topsoil will be
placed on the impacted soils to help promote rapid root development and
to minimize exposure to bare areas. Switchgrass will be used as the
vegetation for the phytoremediation cover. Hybrid poplars and
cottonwood will be used for the ground water tree barrier.
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Table 3-1
Summary of Constituents of Potential Concern in On-Site Soil with EEQs Greater

than One

Greiner's Lagoon Site
Fremont, Ohio

Maximum

Volatile Organic Compounds (mg/Kg)

Acetone
Benzene
Ethylbenzene
Toluene
Triduoroethene
Xylenes (total)

Semivolatile Organic Compounds (mg/Kg)

Butyl benzyl phthalate
1.2-Dkhlorobenzene
1 1 TV 11 11,4- Dictum ulM9LU!iie
Di-n-bntyl phthalate
bis(2-EtnyIhexyI)phthalate
Lsophorone
2-MethymaphthaleneM

Naphthalene
Phenol
1,2,4-Tricruorobenzene

Metals (mg/Kg)

CaHmhim

Lead
Zinc

Pesticides/PCBs (mg/Kg)

Arodorl254

0.048
27

no
330
9.5
520

86
230
91
36

4000
0.1
130
86
430
350

43.7

811
2470

38

Screening Level

\rr f

-

05
5
3
5
5

-
1
1

-
70
-
5
5
1
1

5
150
500

0.05

(a)
(a)
(a)
(a)
(a)

(a)
(a)

(a)

(a)
(a)
(a)
(a)

(a)
(a)
(a)

(a)

»-*-^c

-

54
22
110
1.9
104

-

230
91
-

57
-

26
17

430
350

8.7

5.4
4.9

760

Notes:

(a) Evaluating Sofl Contamination by Nelson Beyer. 1990. US. Fish & Wildlife Service
Biological Report 90(2), PgsZ 3.5 & 7.

(b) USEPA. 1995. Revised Region in BTAG Screening Levels.
"Screening level for naphthalene

"-* Indicates no screening level available

ERM 5/17/01



Table 3-2
Soil Fertility Samples
Greiner's Lagoon Site

Fremont, Ohio

Compound

Ammonia Nitrogen

Fixed Solids (% of Total Solids)

Nitrate Nitrogen

pH S.U.

Total Kjeldahl Nitrogen

Total Nitrogen

Total Solids (% of Sample)

Total Sulfur (%byWt.)

Total Phosphorus

Aluminum

Boron

Calcium
Copper

iron

vlagnesium

Vlanganese

Molybdenum

Potassium

Zinc

Composite 2, 6

340

80.3

28

12

780

810

81.3

0.31

1,600

5,400

22

130,000
86

12,000

41,000

200

25

910

1,200

Composite 3, 4, 5, 7

320

92.9

110

12

590

700

78.8

0.10

1,300

4,700

19

96,000
22

8,200

9,000

190

4.5

1,300

160

Note: All results in mg/kg except where noted.

ERM 5/17/01



Table 3-3
List of Observed Vegetation Within Major Habitat Covertypes

Greiner's Lagoon Site
Fremont, Ohio

Wooded Areas A & B-Mixed Deciduous Woods

Tree Canopy

BUTT Oak

Chestnut Oak

White Oak

Red Oak

Swamp White Oak

Black Cherry

Shagbark Hickory

Butternut

Black Walnut

Eastern Cottonwood

American Sycamore

American Beech

Hackbeny

Red Maple

Sapling/ Shrubs

Qufrcus macrocarpa

Quercus montana

Qufrcus alba

Qufrcus rubra

Quercus bicolor

Prunus seiotina

Cjtryc wuui

/ugtons tinerea

Juglans catena

Populus dcltouks

Platanus ocddfntabs

Fagus gnauh/blia

Celtis ocadaitolis

Acerrvbnan

Shrub Unden»tory

Dog -̂ood

Ironwood

Multiflora Rose

Blackberry

Cornussp.

Carpinus carolaaana

Rosa multiflora

Rubussp.

GoUemods

Teasel

Aster

Evening Primrose

Garlic Mustard

Common Burdock

Stiff-haired Sunflower

Stmgmg Nettie

CodJebor

Foxtail Glass

Black Locust

Dogwood

Black Willow

Marsh Area

Sedges
Ditch

Salidogosp.

Drpsacus sybxstris

Aster sp.

OcfiOuKTB vtffffOS

Alhaha offiannbs

Ar Ltiian minus

Htiianthus tarsutus

Xanttttun doncnsc

Sftanasp.

Rotnma pseudoacada

Cornussp.

Sola mgra

Carex sp.

Reed Ptwugmitts conanutns

Stressed Vegetation and Bare Area

Goldenrod

Aster

Salidagosp.

Aster sp.

Poasp.



Table 3-4
Estimated Transpiration Rates of Tall Grasses

Greiner's Lagoon Site
Fremont, Ohio

Year Phase Assumed Plant Estimated Estimated Leaf Estimated Total
Biomass (g/m2) Transpiration Rate Interception Rate Loss due to

(inches/year) (in/year) Transpiration and
Leaf Interception

(in/year)

0-1 Establish grasses 200 7.8 to 13.0 1.6 to 2.6 9.4 to 15.6
_>1 Mature grasses 400 15.5 to 23.3 3.1 to 4.7 18.6 to 28
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Table 3-5

Estimated Transpiration Rates of Trees
Greiner's Lagoon Site

Fremont, Ohio

Plant Name Plant Type Tianspiiation Rate

Cottonwood 2 Year Old Tree 2.0-3.75 gpd per tree

Hybrid Poplar 5 Year Old Tree 20- 40 gpd per tree

Cottonwood Full. Mature Tree 50-350 gpd per tree
Weeping WiDow Full. Mature Tree 200-800 gpd per tree
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TABLE 3-6

Grelner's Lagoon
Phytoremedlatlon Water Balance Calculations

Precipitation (inches) [weather.com-Fremont]
S(>> = potential maximum retention (inches)

Runoff2' (SCS Curve Number Method) (inches)
Infiltration (inches) [Precipitation - Runoff]

Initial

Mean Temperature IDeg. F) [weather.com-Fremont]
PET (Thomthwaite Method) (inches) [see Table 21
ET (Actual) (inches)

Sep
3.10
2.66

1.26
1.84
64.0
3.27
2.14

Oct
2.30

2.66

0.71
1.59
52.0
1.82
1.59

Nov
2.80
2.66

1.04
1.76
41.0
0.67
0.67

Dec
2.70

2.66

0.97
1.73
29.0
0.00
0.00

Jan
1.80

2.66

0.41
1.39
23.0
0.00
0.00

Feb
1.70
2.66

0.36
1.34
26.0
0.00
0.00

Mar
2.70
2.66

0.97
1.73
36.0
0.24
0.24

Apr
3.00

2.66

1.19
1.81
48.0
1.38
1.38

May
3.60
2.66

1.64
1.96
59.0
2.65
2.65

Jun
3.90

2.66

1.88
2.02
69.0
3.92
3.92

Jul
3.80
2.66

1.80
2.00
73.0
4.46
4.46

Aug
3.40

2.66

1.49
1.91
70.0
4.05
4.05

Total
34.80

13.73
21.07

22.46
21.10

Root Zone Depth (RZD) (feet) (Assumed value)

Root Zone Storage Capacity13' (RZSC) (in/ft2)
Root Zone Storage Actual (RZSA) (inches) 0.3

5.5
7.61
0.00

5.5
7.61
0.00

5.5
7.61
1.08

5.5
7.61
2.81

5.5
7.61
4.20

5.5
7.61
5.55

5.5
7.61
7.03

5.5
7.61
7.46

5.5
7.61
6.77

5.5
7.61
4.87

5.5
7.61
2.42

5.5
7.61
0.28

[[Recharge (inches) [RZSA - RZSC] I I o.o I o.o I o.o I o.o I o.o I o.o I o.o I o.o I o.o I o.o I o.o I o.o I

(1) - Land use description (pasture or range land, poor condition); Type II - Average moisture conditions, Soil Group B - moderate infiltration rate, well drained soils
S = (IOOO/CN)-IO; CN=79

(2) - Runoff = (Precipitation+-0.2S)2/(Precipitation+0.8S)
(3) - Root Zone Storage Capacity based on Silt Loam soil type (Field capacity = 24%, Wilting point = 15%, Specific weight = 80 Ib/ft3) yields RZSC = 1.384 * RZD
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TABLE 3-7

Crelner'i Lagoon
Thornthwalte Method Calculations

Month

September
October

November
December

January
February

March
April
May
June
July

August

Mean Monthly

Temperature (F)

64
52
41
29
23
26
36
48
59
69
73
70

Mean Monthly

Temperature (C) - Tc

17.8
11. 1
5.0
-1.7
-5.0
-3.3
2.2
8.9
15.0
20.6
22.8
21.1

Monthly Heat Index
I - (Tc/3)MM

7.1
3.4
1.0
-
-
-

0.3
2.4
5.4
8.8
10.3
9.2

PET - Potential
Evapotranspiration (mm)

PET-16.2*(10Tc/I)'

83.06
46.21
17.07
.
-
-

6.20
34.98
67.20
99.56
113.16
102.92

PET - Potential

Evapolranspiration (in.)

3.27
1.82
0.67
0.00
0.00
0.00
0.24
1.38
2.65
3.92
4.46
4.05

Annual Heat Index I - (Sum September through August): 48.0 Total PET (Annual): 22.46 inches

a - (0.000000675*!1) - (0.0000771*I2) + (0,0179*1) + 0.492 - 1.25
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Table 4-1
Phytoremediation Implementation Cost Estimate

Greiner's Lagoon Site
Fremont, Ohio

Task

1

2
3
4
5
6
7
8

9

1
2
3
4
5

Description
Capital
Site Preparation

Vegetative Clearing
Grading
Sulfur addition
Soil tilling
Soft spots - amend top 2' with soil

Addition of 1' topsoil and Grass seeding
Tree Planting
Fertilizer - twice during first year
Irrigation - weekly during growing season of first year
Surface Water Management
Site Access Restriction
Engineering

Design
Oversight

Legal, Insurance, Permits
i

Subtotal
10% Contingency

Estimated Total Cost

O&M
Cover inspections and maintenance
Surface water management
GW monitoring
Legal, Insurance, Permits
Engineering Oversight

Subtotal
10% Contingency

Estimated Annual O&M Cost

Unit

acre
MSF
acre
MSF
CY
acre
each
acre
day
Is

linft

Is
Is
Is

Is
Is
Is
Is
Is

Quantity

3.2
139.4

3.2
139.4
10325

3.2
453
6.4
26
1

2280

1
1
1

1
1
1
1
1

Unit Cost Total Cost

$2,573
$5

$282
$5

$11
$27,800

$30
$282
$365

$76,000
$28

$75,000
$30,000

$100,000

$
$
$

$ 10,000.00 $
$ 3,000.00 $
$ 10,000.00 $
$ 4,000.00 $
$ 5,000.00 $

$
$
$

$8,234
$697
$904
$697

$115,089
$88,960
$13,590
$1,807
$9,490

$76,000
$63340

$75,000
$30,000

$100,000

584,308
58,431

642,738

10,000
3,000

10,000
4,000
5,000

32,000
3,200

35,200

Total 30-Year O&M Costs $ 1,056,000

30-Year MFC Cost [Factor = (l+i)n - 1fi(l+i)n = 9.42 (i = 10%)]

Total Estimated Capital and O&M Cost
Total Estimated Net Present Cost (NPQ for Capital and O&M

i
n
NPCF

NPC

0.05
30

15.372451

$ 541,110

$ 1,698,738
$ 1,183,849
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Table 4-2: Case Studies - Phytoremediation of Petroleum Hydrocarbons

Project
Name/Location

Primary
Contaminant

Project Description/ Status

Applied
PhytoGenetics,
Inc.

PAH,
phenolics and
toxic heavy
metals.

APGEN has an ongoing contract to assess various
phytoremediation applications for contaminated
soils and lagoon sediments with high-level PAHs,
phenolics and toxic heavy metals. APGEN
characterized the soil contamination and collected
samples for use in a laboratory greenhouse growth
study, and the successful results led to their
implementation of a field demonstration of
phytoremediation at the site. (Glass, David. "The
2000 Phytoremediation Industry: U.S. and International
Industry Directory with Company Profiles" February
2000)

Exxon TPH Exxon is looking into the factors that effect the rate
and extent of remediation. They have found that
inoculating soils with special microorganisms is
more effective at degrading TPHs than stimulating
naturally occurring microorganisms with nutrients.
Exxon has conducted laboratory studies of PAH
biodegradability in aged refinery soil. Researchers
have investigated the typical composition of aged
refining hydrocarbons, and found that many of the
more toxic compounds were soluble enough to be
affected by plants. The removal of PAHs is strongly
affected by the amount of nutrients added.
(RTDF 2998 Conference Manual)
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Table 4-2: Case Studies - Phytoremediation of Petroleum Hydrocarbons (continued)

Project
Name/Location

Primary
Contaminant

Project Description/ Status

Union Carbide,
Texas

PAH John Fletcher of the University of Oklahoma
described a study of a 1-acre site in Texas, which he
is undertaking in conjunction with Union Carbide.
The study has found that plants are contributing to
the disappearance and degradation of contaminants
on the site. The site was taken out of use 20 years
ago. Throughout the site, PAH levels are lowest
within the top foot of sol and are highest within the
sludge. Fletcher discussed that the root systems
provide binding surfaces that prevent contaminants
from leaching. Root systems foster the growth of
microbes, and the aeration provided by root
systems, has had a significant impact on microbial
activity at the zite. Fletcher said that 196 species of
PAH-degrading bacteria have been identified at the
site. The total microbial population of PAH
degraders is highest next to the plant roots.
(RTDF1998 Conference Manual)

Widen, West
Virginia

BTEX Cleanup of a BTEX plume has been expedited by the
installation of a phytoremediation system at this
closed underground storage tank facility in sandy
soil with shallow groundwater. In 1994, the facility
contracted outside consultants to propose a
remediation method that did not involved removal
of soils. BTEX concentrations in the downgradient
well decreased to nondetectable concentrations by
June 1997. "The 2000 Phytoremediation Industry:
U.S. and International Industry Directory with
Company Profiles" Glass, David J. February 2000.
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Table 4-2: Case Studies - Phytoremediation of Petroleum Hydrocarbons (continued)

Project
Name/Location

Primary Project Description/ Status
Contaminant ,

Michigan
Manufacturing

TCE and ; This site uses hybrid poplars to treat low
chlorinated i concentrations of TCE and other chlorinated

Facility i hydrocarbons j hydrocarbons from a shallow aquifer at a Michigan
I manufacturing facility. Following a site assessment,

| phytoremediation was chosen as the remedial
option, and approximately 150 trees were planted at
this site in 19%. Significant declines in downstream
TCE concentrations were seen after one year..
(Glass, David. "The 2000 Phytoremediation Industry:
U.S. and International Industry Directory with Company
Profiles" February 2000. p. 47.)

Cantrall, A former agricultural chemicals storage facility in
Illinois Cantrall, Illinois is working to remediate agricultural

chemicals in shallow soil and groundwater. The
Cantrall site is approximately two acres in size and
was planted with over 200 hybrid poplar trees in
1992. A groundwater collection/ irrigation system
was installed in conjunction with die trees to serve
as a recirculating in-situ treatment system. The
contaminant plume that was migrating off-site
consisted primarily of elevated nitrate nitrogen.
Levels in nearby residential wells exceeded 150 ppm
(primary drinking water standard = 10 ppm). The
downgradient groundwater collection wells were
used to intercept the plume and supply an onsite
drip irrigation system. Subsequent groundwater
monitoring has shown a reduction in nitrate
nitrogen in the downgradient plume from >150 ppm
to approximately 50 ppm. This project began in 1987
in response to a request for alternatives to soil
removal and disposal. After six years, many of the
trees are approaching 40 feet in height
http:/ /www. thomasconsultants.com/ cantrall.html
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Table 4-2: Case Studies - Phytoremediation of Petroleum Hydrocarbons (continued)

Project
Name/Location

Primary
Contaminant

Project Description/ Status

Chevron,
Various
locations

TPH,PAH • Refinery holding pond, CA. Hydrocarbons
(TPH, PAHs). Tall fescue, grasses, legumes,
bulrush. Some reduction in TPH.

• Refinery land farm, CA. Hydrocarbons.
Poplar, grasses, and broadleaf species. Water
Board acceptance.

• Tank facility, Nigeria. Hydrocarbons. Grass.
Visual improvement. No phytotoxicity.

• Refinery land treatment unit, OH. TPH,
PAH. Rye, legume, fescue, trees. In
collaboration with US EPA, Ohio EPA, and
University of Cincinnati. In progress.

(Glass, David. "The 2000 Phytoremediation Industry:
U.S. and International Industry Directory with Company
Profiles" February 2000. p 51)

Chevron,
California

TPH,PAH Chevron is operating a test site in California, which
contains sludge from oil operations. The site has
been drained, dried, tilled and divided in to four test
plots. Three plots have been planted with different
grass mixtures, and one has been left unvegetated.
After 15 months, degradation of PAHs has occurred
and TPH levels have gone down in each of the plots,
including the unvegetated plot. Degradation rates
are faster in the vegetated plots.
(1998 RTFD Training Manual)

Chevron, Utah Benzene A marketing terminal in Utah with benzene
contamination. The site has been planted with
alfalfa for two years. The site contains monitoring
wells and has been sampled for benzene
degradation. Chevron has found that, after 2 years,
leaching is being preveted and benzene has been
degrading.
(1998 RTFD Training Manual)
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Table 4-2: Case Studies - Phytorenudiation of Petroleum Hydrocarbons (continued)

Project
Name/Location

Primary
Contaminant

Project Description/ Status

Chevron A drained oxidations pond containing residual
petroleum sludge. One side of die site has been
tilled and kept free of vegetation, and the other side
has been tilled and planted for two years. Chevron
plans to revegetate the clear side with native species.

i The planted side now contains a layer of topsoil.
Prior to planting, Chevron may perform an
ecological risk assessment, which will consider the
type of wildlife that the planted side may attract and
the risks to that wildlife.
(1998 RTFD Training Manual)

Chevron A land farm for which Chevron has received
regulatory approval for a vegetative cap. The soil
will be mounded for runoff control, and the site will
be planted with grasses, broadleafs and trees.
(1998 RTFD Training Manual)
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Table 4-2: Case Studies - Phytoremediation of Petroleum Hydrocarbons (continued)

Project
Name/Location

Primary
Contaminant

Project Description/ Status

Chevron, Utah Sheldon Nelson (Chevron) described a field research
project in Ogden, Utah, being conducted to study
the ability of poplars to act as a hydraulic barrier to
solute transport in groundwater. Soils at the site are
of low permeability, and the weather is good for
transpiration. Gasoline and diesel components are
dissolved in the groundwater, which is eight feet
below the surface. Three rows of poplars were
planted six feet apart and perpendicular to the GW
flow. Even though the trees were very young,
having been planted in 1995 and 1996, it appeared
that the trees were lowering the water level by 1.5 to
2 inches. Using simple geohyrological calculations
and treating the trees like low-flow pumping wells,
Nelson calculated that the trees were using 13
gallons of water per day per tree. He then calculated
the pumping rate required to achieve hydraulic
control of the groundwater at the site, and estimate a
pumping rate of 25-30 gallons of water per day per
tree. The conclusion is that it would theoretically be
possible to use trees to contain GW at the Ogden
site.
(1998 RTFD Training Manual)
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Table 4-2: Case Studies - Phytoremediation of Petroleum Hydrocarbons (continued)

Project
Name/Location

Primary
Contaminant

Project Description/ Status

US. Army
testing facility,
Maryland

In Maryland at a US. Army testing
facility, hybrid poplar trees were planted in a one-
acre area over a shallow ground water plume
contaminated with organics from several toxic
disposal pits. The poplar trees act as hydraulic
pumps to prevent the spread of contaminants to a
nearby marsh. In addition to hydraulic control,
researchers have determined that phytovolatilization
and rhizofiltration are other mechanisms by which
the system is treating the contaminated plume. After
the second growing season, the trees are successfully
containing the contaminated ground water plume
with rates estimated at 2-10 gallons of water per day
for each tree. In addition, preliminary results have
indicated that the poplar trees are degrading the
contaminants in the ground water plume.
(EPA's "A Citizen's Guide to Phytoremeduttion")

Federated Co-
operatives
Limited,
Saskatchewan

Federated Co-operatives Limited, a marketing and
distribution cooperative, has been exploring
phytoremediation's potential for hydrocarbon
contamination since 19%, and has been conducting
field trials since 1997. The initial field trials, begun
in 1997, involved the use of Balsam poplars to treat a
groundwater plume contaminated with
hydrocarbons (weathered diesel and gasoline) at a
site in Kelvington, Saskatchewan. Initial results
show that a majority of the trees are surviving and

I growing normally; performance results have not yet
been announced.
"The 2000 Phytoremediation Industry. US. and
International Industry Directory with Company
Profiles" Glass, David J. February 2000. p67
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Table 4-3: Case Studies - Phytoremediation Application in Cold-Weather Climates

Project
Name/Location

Farm
cooperative, WI

Green II Landfill,
OH

Former Landfill,
Logan, OH

Bof ors-Nobel, MI

Railroad facility
site, Fond du
Lac,WI

Cantrall, IL

Closed Disposal
Facility, IL

Columbus, OH

Farm Service
Facility, MN

Primary
Contaminant

Ammonia

VOCsand
other organics
in leachate

Nitrate and
ammonium

Pesticides,
herbicides,
dyes

Petroleum
Hydrocarbons

Pesticides,
herbicides

Petroleum
Hydrocarbons

Volatile
Petroleum
Hydrocarbons

Ammonia

Media and
Properties

Soil and
Groundwater

Soil and
leachate

Soil and
groundwater

Soil and
sediments

Soil

Soil and
groundwater

Surface Water

Soil

Soil

Vegetative Type

Hybrid poplars
and grasses

Hybrid poplars
and hybrid
willows

Hybrid poplars
and hybrid
willows

Trees and
wetland plants

Combination of
grass species

Hybrid poplars

Groundcover
plants in
combination with
phreatophyte
trees
Hybrid poplars,
ground cover

Hybrid poplars
and grass

Date Planted/
Results, if
available

1997

1998

199

1999

1999

1992

1997

1998
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Table 4-3: Case Studies - Phytoremediation Application in Cold-Weather Climates
(continued)

Project
Name/Location

Former Farm
Market, WI

Petroleum
Processing
Facility, PA

Indianapolis, IN

Manufacturing
facility, MI

Manufacturing
facility, WI

Metal Plating
Facility, Findlay
OH

Nu-GloSite,OH

Ohio location

Ohio Site

PiketonDOE
facility, OH

Primary
Contaminant

Pesticides,
nitrates,
ammonium

TPH in fill
soil, BTEX

Pesticides/
Herbicides

Halogenated
volatiles

TPH in fill soil

Heavy Metals,
halogenated
volatiles

TCE,PCE

Volatile
petroleum
products

Volatile
petroleum
products

Halogenated
volatiles

Media and Vegetative Type
Properties

Soil and Hybrid poplars
groundwater ;

i
1

Ash and cinder
with soil fill

Groundwater

Groundwater,
silty clay soil

Ash and cinder
with soil fill

Soil and
groundwater

Soil and
groundwater

Hybrid poplars
and hybrid
willows

Hybrid poplars

Hybrid poplars

Hybrid willow

Indian Mustard
and Hybrid
poplars

Hybrid poplars
and willows

Soil and shallow Hybrid poplars
groundwater and rye grass

Shallow Hybrid poplars
groundwater

Shallow and Hybrid poplars
deep and rye grass
groundwater

Date Planted/
Results, if
available

1992

19%

1995

19%. Significant *
declines in
downstream TCE
concentrations
after one year.

19%

1997

1998 ^

1997

1997

1999
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Table 4-3: Case Studies - Phytoremediation Application in Cold-Weather Climates
(continued)

Project
Name/Location

Reliable Plating
Site, OH

Chevron
landf arm, OH

Edward Sears
Site, NJ

Aberdeen
Proving
Grounds, MD
Kaufman &
Minteer, NJ

Solvent Recovery
Systems of New
England, CT

Twin Cities
Army
Ammunition
Plant, MN

Wisconsin site,
WI

Primary
Contaminant

TPH in fill soil
andBTEXin
groundwater

Cd, Cr, Cu,
Pb,Hg

TCE

TCE

PCE

Mixed
Solvents

Metals

TPH

Media and
Properties

Excavated soil

Groundwater at
8 feet

Groundwater

Groundwater

Groundwater

Soil

Soil

Vegetative Type

Hybrid poplars
and hybrid
willows

Grasses,
broadleaf species

Hybrid poplars

Hybrid poplars

Hybrid poplars

Hybrid poplars

Corn, Indian
Mustard

Species under
consideration

Date Planted/
Results, if
available

1995

Some metals
taken up by
plants
1996

1996

1997

1998

1998

1999
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Appendix A
HELP Model Results



GOODC.OUT

**
**
**
**
**
**
**
**
**

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

**
**
**
**
**
**
**
**
**

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
">UTPUT DATA FILE:

C:\help3\lubrizol\DATA4b.D4
C:\HELP3\lubrizol\DATA7b.D7
C:\HELP3\lubrizol\DATA13b.D13
C:\HELP3\lubrizol\DATAllc.Dll
C:\HELP3\lubrizol\DATA10b.D10
C:\HELP3\lubrizol\goodc.OUT

TIME: 14:33 DATE: 5/ 9/2001

TITLE: Greiner's Lagoon Site - Good Stand of Tall Grass

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER

Page 1



GOODC.OUT

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 8

12.00 INCHESTHICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. = 0.369999994000E-03 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 4.90
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

0.4630 VOL/VOL
0.2320 VOL/VOL
0.1160 VOL/VOL
0.3723 VOL/VOL

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 210.00 INCHES
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT =

0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL
0.3054 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 3.%
AND A SLOPE LENGTH OF 120. FEET.

SCS RUNOFF CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE =
EVAPORATIVE ZONE DEPTH
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE =
LOWER LIMIT OF EVAPORATIVE STORAGE =

74.10
100.0 PERCENT
3.600 ACRES
72.0 INCHES
20.126 INCHES
33.396 INCHES
12.612 INCHES
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GOODC.OUT

INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

0.000 INCHES
68.602 INCHES
68.602 INCHES
0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
TOLEDO OHIO

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED
AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

41.36 DEGREES
4.00
119
286

72.0 INCHES
9.40 MPH
72.00 %
68.00 %
74.00 %
76.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR TOLEDO OHIO

JAN/JUL

1.99
3.26

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

FEB/AUG MAR/SEP APR/OCT MAY/NOV

1.80
3.19

2.64
2.53

3.04
1.94

2.90
2.41

JUN/DEC

3.49
2.59

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR TOLEDO OHIO

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

Page 3



GOODC.OUT

23.10
71.80

25.80
70.10

35.40
63 .20

47.80
51.70

58.60
39.30

68.00
28.10

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR TOLEDO OHIO
AND STATION LATITUDE = 41.36 DEGREES

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 50

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

1
3

0
1

0
0

0
0

0
6

0
0

.86

.23

.74

.63

.198

.006

.283

.025

.504

.080

.083

.750

1
3

0
1

0
0

0
0

0
4

0
1

.68

.18

.67

.46

.421

.004

.498

.016

.457

.404

.096

.304

2
2

0
1

1
0

0
0

0
2

0
0

.61

.28

.92

.08

.225

.000

.824

.001

.618

.320

.224

.798

3
1

1
1

0
0

0
0

1
0

0
0

.08

.91

.30

.10

.220

.002

.377

.011

.955

.851

.542

.171

2.
2.

1.
1.

0.
0.

0.
0.

3.
0.

0.
0.

88
75

16
32

003
002

014
Oil

322
484

698
105

3
2

1
1

0
0

0
0

6
0

0
0

.88

.58

.82

.13

>*>

.014

.125

.041

.253

.382

.405

.495

.088
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GOODC.OUT

PERCOLATION/LEAKAGE THROUGH LAYER 2

TOTALS

STD. DEVIATIONS

0.
0.

0.
0.

1752
0727

1488
1745

0
0

0
0

.1490

.0953

.1221

.1968

0
0

0
0

.1388

.1746

.1298

.2358

0
0

0
0

.1199

.2458

.1132

.2369

0
0

0
0

.1136

.2289

.1306

.1902

0.1000
0.2050

0.2109
0.1648

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 50

INCHES

'PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION/LEAKAGE THROUGH

31

2

27

1

.91 (

.221 (

.781 (

.81883 (

4.658)

1.0594)

2.3372)

1.45560)

CU. FEET

417054

29025

363048

23768

.9

.17

.44

.441

PERCENT

100

6

87

5

.00

.960

.051

.69912
LAYER 2

CHANGE IN WATER STORAGE 0.093 ( 3.4661) 1212.77 0.291

PEAK DAILY VALUES FOR YEARS 1 THROUGH 50

(INCHES) (CU. FT.)
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GOODC.OUT

PRECIPITATION

RUNOFF

PERCOLATION/LEAKAGE THROUGH LAYER 2

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

2.91

3.098

0.055471

4.88

38027.879

40486.8047

724.88910

63812.1250

0.4082

0.1752

FINAL WATER STORAGE AT END OF YEAR 50

LAYER

1

2

SNOW WATER

(INCHES)

2.9897

69.6669

0.585

(VOL/ VOL)

0.2491

0.3317

Page 6



Appendix B
Phytoremediation Projects-
Switchgrass



Switchgrass Phytoremediation Projects
She: Unknown in Alabama
Contact: Unknown
Agency: Alabama Department of Environmental Management
Phone: 334-271-7700
Contaminants: Volatile petroleum products in soil.

Phytoremediation technology established and closure granted.
Phytoremediation was chosen to remediate volatile petroleum products in soil with a TPH
greater than 100 ppm. Switchgrass and other prairie grasses were planted on the site.
Site was closed with TPH less than 10 ppm.

She: Pole Superfund Site (Wood Preserving Site), Butte, Montana
Contact: Jim Harris
Agency: US EPA
Phone: 406-441-1123
Contaminants: PAHs and PGP in soil

Unknown status.
Phytoremediation was chosen to remediate PAHs and PCP in soil. Switchgrass and other
prairie grasses were planted on the site.

Site: Manufacturing Gas Plant, Newark, NJ
Contact: Unknown
Agency: Unknown
Phone: Unknown
Contaminants: Non-halogenated semivolatiles in soil

Unknown status.
Phytoremediation was chosen to remediate PAHs in soil. Switchgrass and alfalfa were
planted on the site.

Site: Surface Impoundment, Southeast Texas
Contact: Unknown
Agency: TNRCC
Additional Contact: Man Peak
Phone: 734-542-0740
Contaminants: PAHs in soil

Phytoremediation technology established.
Phytoremediation voluntarily established on 32 acres. Switchgrass, Klein Grass and
Johnsongrass planted on the site.
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Phytoremediation Projects-Ohio
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Ohio EPA Phytoremediation Projects

NWDO

Site: North Cove Landfill, Toledo, Ohio
Contact: Archie Lunsey
District: Northwest District Office
Phone: 419-373-3035
CoBtamiBants: Soil and ground water, low levels of semi-volatile organic

compounds, metals, PCBs and pesticides.

Telephone conversation with Archie Lunsey.
Phytoremediation was chosen as one of the remedies for the site (in addition to soil cover
and rip-rap). Currently evaluating plant species for phytoremediation with Cottonwood
trees currently on-site (naturally). It is expected that the phytoremediation will reduce
soil dermal contact and reduce moisture amounts.

Site: Landfill
CoBtacfc Unknown
District: Northwest District Office
Pkoae: Unknown
CoBtanuaaats: Ground water with TCE

Unknown status.
Hybrid poplar trees planted to remediate TCE in ground water.

NEDO

Site: Industrial Excess Landfill, Uniontown, Ohio
CoBtact: Larry Antonelli
District: Northeast District Office
PBOBC: 330-963-1127
CoBtamiBaBts: Volatile Organic Compounds

Telephone conversation with Larry Antonelli.
U.S. EPA Region V and Ohio EPA involvement. PRP's propose using phytoremediation
(Poplar trees with soil amendments). Currently approximately Vi of the landfill has Poplar
and Willow trees (naturally). Agencies considering phytoremediation with monitored
natural attenuation.



CDO

Site: Former Heath Refinery-Ashland and Unocal
Contact: Fred Meyers
District: Central District Office
Phone: 614-728-3830
Contaminants: Soil and Ground water-BTEX and TPH

Review of Work Plan
Consent Order-Ashland Inc. and Union Oil Company of California with State of Ohio.
The project is being performed under the supervision of the Ohio EPA. Poplar trees were
planted in June 1999 in a 2-acre area. The contamination extends from 5 to 15 feet below
ground surface. Year 2000 was the first year of a five year treatability study.
Performance monitoring will consist of tree growth measurements and soil, tree root, soil
gas and ground water sampling and BTEX and TPH analysis.

Site: Waste Oil Recovery Unit
Contact: Unknown
District: Central District Office
Additional Contact: Paul Thomas
Phone: 513-271-0092
Contaminants: Soil with petroleum hydrocarbons

Phytoremediation Technology Established
Full-scale voluntary action by confidential company. Bermuda grass and hybrid poplar
trees planted over one acre in 1997. Site consists of glacial soils with a depth of ground
water of 6 feet below ground surface. Site receives approximately 36 inches of annual
precipitation.

SEDO

Site: Portsmouth Gaseous Diffusion Plant-Piketon, Ohio
Contact: Maria Galanti
District: Southeast District Office
Phone: 740-380-5351
Contaminants: Ground water - TCE, DCE, VC

Review of Work Plan
Approximately 750 hybrid poplar trees were planted in 3 acres in 1999. Impacts appear
to extend in the bedrock (Berea Sandstone). Operation and maintenance includes surface
water and ground water monitoring. After the fifth growing season Fall 2003, the
average TCE concentration from the wells will be compared to Ohio EPA preliminary
performance goals to determine the efficacy of the system. If the phytoremediation does
not reduce the contaminant levels to the goals, alternative remedial measures would be
evaluated, to be installed in conjunction with the remedy in place.



She: Green D Landfill-Hocking County, Ohio
Contact: Jessica Smith/Abby Lovell
District: Southeast District Office
Phone: 740-380-5251
Contaminants: Landfill Leachate-mainly VOCs

Review of Work Plan and telephone conversation with Abby Lovell.
Hybrid Poplar and Willow trees were planted in 1999 on 8.5 acres. In addition the
landfill has a leachate collection system. Due to the drought of 1999 several trees died
and were replanted. The trees were planted in an effort to reduce landfill leachate
volume. Ground water monitoring will be conducted with VOC, SVOC and metals
analysis.

SWDO

Site: Center Hill Landfill-Cincinnati, Ohio
Contact: Cheryl Allen
District: Southwest District Office
Phone: 937-285-6357
Additional Contact: Jack Wachter-City of Cincinnati, 513-352-6992
Contaminants: VOCs and metals

Review of Work Plan and telephone conversation with Jack Wachter.
Trees were planted on top of the landfill in late spring of 1999. Most of the trees on top
of the landfill died due to the drought in the summer of 1999. In spring of 2000, U.S.
EPA conducted test planting using Poplar, Cottonwood, Box Elder and Willows. The
City of Cincinnati is expecting a progress report from the U.S. EPA. The trees were
planted in an effort to reduce leachate volume in the leachate collection system.

She: RCRA Land Treatment Unit (LTU>Cinciimati, Ohio
Contact: Tim Staiger
District: Southwest District Office
Phone: 937-285-6357
Additional Contact: Shawn Doberty-ERM
Contaminants: Metals, VOCs and SVOCs

Review of Closure and Post-Closure Plan
The Land Treatment Unit (LTU) is 5.5 acres which is used to biologically treat hazardous
waste and nonhazardous oil sludges generated by petroleum refining processes. Active
planting using mixture of rye, fescue and clover and natural revegetation is planned to
uptake metals and increase polyaromatic hydrocarbon biodegradation in-situ. Closure
plan includes monitoring of ground water and unsaturated soil zones.
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18 February 1999

Mr. Michael Thede
Environmental Resource Management, Inc.
355 East Campus View
Suite 250
Columbus, Ohio 43235
(614)433-7900

Subject: Qualifications and Experience
Treatabihty Studies

Dear Mr. Thede:

Kiber Environmental Services, lac (Kiber) is pleased to present Environmental Resource
Management, Inc. (ERM) with information regarding our qualifications and experience with
respect to treatability testing, as well as a summary of additional services offered by Kiber.
Kiber has piepaied this letter as requested in a telephone conversation with Mr. Robert Semenak
on 18 February 1998. Kiber's experience includes bench-scale evaluations of a broad range of
treatment alternatives for use on soils, sludges, sediments and waters as well as oversight of full-
scale and pilot-scale treatment As inHirati-d m our telephone conversation, it is Kiber's
understanding that ERM is interested in stabilization.' solidification treatment of oily sludge-like
materials.

Kiber specializes in treatability evaluations of new and innovative technologies. Kiber's
treatabihty derailment has been evaluating innovative processes for the treatment of hazardous

; for over ten years. As a part of this expertise, Kiber is often tasked with developing
! nrogiaius derignnd to simulate both new and proven potential full-scale processes to the

extent possible on the laboratory scale. Kiber's treatability personnel draw upon direct
with full-scale treatment piocesses to ensure that laboratory evaluations accurately

simulate prfni*!** full-scale oiieiatinp conditions

While Kiber sncdali7«g in performing treatability studies, note that Kiber does not market a
specific or proprietary treatment process. As such, Kiber is an independent evaluator of potential
treatment options. Because of this, Kiber is able to provide unbiased testing for a broad range of
proprietary and non-proprietary processes. In this capacity, Kiber has developed strong working
relationships with a wide range of process and reagent vendors, as well as full-scale contractors,
in an effort to accurately evaluate the various technologies available.

FEB 16 '95 16:59 TTg 242 9196 POGE.02



Mr. Michael Thede
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Kiber has completed over 1,500 treatability studies across the United States and internationally
for private and industrial clients, PRP committees, attorneys, environmental consultants, and
governmental agencies. Kiber is well known for, our expertise in treatability testing using
innovative technologies to treat liquid and solid hazardous waste. Our technical capabilities have
provided Kiber the opportunity to be a major participant in the U.S. Environmental Protection
Agency (EPA) SuperfUnd Innovative Technology Evaluation (SITE) Program.

Kiber adheres to the requirements of RCRA for treatability testing under 40 CFR Parts 260 and
261. EPA Region IV has granted Kiber a TSCA permit allowing us to perform treatability
studies on wastes contaminated with PCBs. In addition to the rigorous audits performed in
support of studies for the EPA, Kiber's laboratories maintain certifications with the Army Corps
of Engineers, the Air Force Center for Environmental Excellence (AFCEE), and the States of
Florida, South Carolina and Tennessee.

CORPORATE OVERVIEW

Kiber is a woman-owned, small corporation based in Atlanta, Georgia The company was
founded in 1988 to provide "specialty" environmental consulting services to the hazardous waste
remediation industry, including: treatability studies, analytical testing, site assessment services,
and remediation/construction oversight and management Kiber currently employs 16
individuals, 15 of which possess professional environmental qualifications in various elements of
the environmental industry, from initial site characterization, to RI/FS, to evaluation of treatment
alternatives, through full-scale remediation.

Since 1988, Kiber has gained an exceptional reputation with both government and private
industry clients as one of the foremost treatability study laboratories in the United States. In the
past, Kiber's founders and senior employees have worked either directly with EPA or under some
of its regional contractors (ERCS and TAT). Furthermore, these same individuals have been
involved with projects for the Corps of Engineers and the Department of Energy. Kiber's
extensive experience is most often utilized in the areas of remediation management and
oversight, treatability studies, and analytical and physical properties testing.

TREATABILITY STUDIES

Today, Kiber's treatability studies are known nationwide as being innovative, comprehensive,
and extremely competitive. Furthermore, Kiber's treatability consultants are recognized as being
the most knowledgeable in the industry. Kiber's success in performing treatability studies is
attributed to the combination of talents assembled in the Atlanta facilities. The treatability
department consists of remediation specialists, gcotechnical and environmental engineers,
environmental scientists, physical properties technicians and analytical chemists.

Tieat/mktg/632 KIBER ENVIRONMENTAL SERVICES, INC.
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Treatability studies performed by Kiber pften include the following:

Stabilization / Solidification / Immobilization
Sludge Dewatering
Water Treatment
Biological Treatment (aerobic and anaerobic)

Thermal Treatment
Soil Washing/ Soil Flushing
Chemical Dehalogenation / Dechlorination

Our facilities are designed not only to perform routine treatability testing, but also to simulate
innovative technologies through the direction of the client and through the design capabilities of
Kiber. As an independent laboratory. Kiber is able to provide impartial comparison and
verification of the applicability of virtually any treatment technology.

ANALYTICAL AND GKOTKCHNICAL TESTING

Kiber has an exclusive agreement with a full-service analytical laboratory capable of performing
most routine EPA and state approved methodologies. This laboratory was rounded to produce
analytical data which can be used with confidence to determine the correct solution to
environmental problems. The analytical capabilities include the following:

Priority Pollutants Target Compound List
TCLP Targets Appendix DC
Volatiks Semivolatiles
Pesticides /PCBs Metals
Hydrocarbons Herbicides

Kiber A*™*** a high level of QA/QC within the analytical testing laboratory. Through the
SITE piugiam and through our projects with EPA Region IV. the laboratory has undergone
audits by EPA*s quality control contractor. S-Cubed, and EPA Laboratory Audit Personnel. On
every occasion, mis laboratory has received the approval to conduct laboratory analyses, as well
as certification from the states of Florida, Tennessee and South Carolina. Additional approval
has been gi anted by the Army Corps of Engineers and AFCEE to pgfouii laboratory testing.

m support of treatability studies and remedial action involvement, Kiber has established a
physical testing laboratory specifically for the physical and geotechnical evaluation of hazardous
materials and wastes. This expertise in the handling of hazardous wastes sets Kiber apart from

Ticj*ftnfcif*632 Knot ENVIRONMENTAL SERVICES. INC
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traditional geotechnical laboratories. The physical properties testing capabilities of Kiber include
the following:

Unconfined Compressive Strength
Permeability / Hydraulic Conductivity
Wet / Dry Durability
Freeze / Thaw Durability
Index Properties
Triaxial Shear
Consolidation
Compaction Testing
Chemical Compatibility

Kiber conducts all testing in accordance with protocols established by the American Society of
Testing and Materials (ASTM), the EPA, the American Nuclear Society, and the Army Corps of
Engineers. In general, the test methods associated with hazardous waste evaluations were
developed for soil-like materials, and as such are not always applicable for waste-like materials.
Kiber's personnel have the expertise and the experience necessary to develop testing programs
for evaluation of hazardous and non-hazardous materials that provide our clients with reliable
material characterizations.

PERSONNEL TRAINING

Kiber's professional and field personnel have undergone extensive training for site assessments,
EPA protocols for field sampling and laboratory testing. These personnel have the required
OSHA training for hazardous waste sites. Additionally, all relevant staff participate in medical
monitoring and safety programs.

PROJECT RELATED EXPERIENCE

Kiber's background in the hazardous waste treatment and remediation industry includes
considerable experience performing bench-, pilot- and full-scale projects. As indicated in a
telephone conversation with Mr. Robert Semenak, ERM is interested in the stabilization /
solidification of oily sludge-like materials. Note that Kiber has performed several stabilization /
solidification studies on oily sludge-like materials, and has included several project summaries in
Attachment A.

Trtat/mlctg/632 KIBER ENVIRONMENTAL SERVICES, L\c.
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CLOSURE

Kiber Environmental Services, IDC. appreciates the opportunity to provide Environmental
Resource Management, IDC. with the enclosed information, and we look forward to working with
you. Should you have any questions related to our services, or if we can be of assistance in any
way, please feel free to contact either of the undersigned at (770) 242-4090.

Sincerely.

Knot ENVIRONMENTAL SERVICES, INC.

Robot K-Semenak George M. Za!
Treatabitity Department Manager Project Manager
Associate (Ext 250)
(exL235)

KfflaLENvatONMENTM.SEftVICB.lNC
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ATTACHMENT A
PROJECT RELATED EXPERIENCE
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KIBER ENVIRONMENTAL SERVICES, INC.
STABILIZATION TESTING AND CONSULTING

EXPERIENCE FOR S/S OF SLUDGE MATERIALS

Project Name: Douglassville Superfund Site
Project Location Pennsylvania
Client: Bair Engineering Company

Kiber was contracted to conduct extensive treatability and analytical testing associated
with evaluation of stabilization and biological treatment for sludges from die
Douglassville Disposal Site. The treatability studies were conducted in order to
Attfrmme if stabilization or biological remediation are more feasible alternatives than the
Record of Decision (ROD) of incineration for the site materials. Kiber's project was
divided into three programs, including 1) material characterization, 2) stabilization
treatability evaluations, and 3) analytical characterization.

All untreated materials were sampled by Kiber's client and shipped to Kiber's treatability
facilities in Atlanta, Georgia. Upon material receipt, Kiber conducted extensive physical
and f^mical characterization in accordance with EPA tefn'"g protocols. Because of the
high percentage of organic*, especially TPH compounds that interfere with the analyses,
Kiber was challenged with the task of providing accurate material characterizations while
maintaining acceptable detection limits The results of these analyses were used as the

taminant levels far both treatability studies. The primary contaminants
included petroleum hydrocarbons at concentrations greater than 30 percent and PCBs at
concentrations in excess of SO pom. The waste materials were classified as TCLP
hazardous for lead.

The second piugiaui included comprehensive physical and chemical analyses associated
with die stabilization treatability study. Kiber outlined a treatability testing program mat
evaluated several proprietary and vendor processes. The objectives of the treatability
study were to 1) reduce the mobility of the contaminant concentrations, 2) determine the
engineering properties of the untreated and treated waste, 3) evaluate the potential
volatilization during treatment, and 4) evaluate the long-term durability of the treated
material at resisting degradation and teachability. The results of the treatability study
identified three potential treatment processes for the remediation of the Douglassville
Disposal Site.

The third progiam included analytical testing of samples generated in conjunction with
the biological treatment study. Comprehensive analytical testing was conducted in order
to 1) evaluate the effectiveness of the biological treatment, and 2) provide the information
necessary to perform comparisons between biological and stabilization treatment

16 '99 l'':23 TTg 24



2. Project Name: Murphy's Oil USA Refinery Site
Project Location: Superior, Wisconsin
Client: Bums & McDonnell Waste Consultants, Inc.

Kiber Environmental Services, Inc. was contracted by Bums & McDonnell Waste
Consultants, Inc. to perform a remedy screening treatabiliry study on sludges containing
high concentrations of organic and inorganic contaminants. The generalized objectives of
the treatability study were to evaluate the feasibility of stabilizing the site materials using
in situ technologies. Specifically, treatment was performed to improve the physical
properties of the treated sludge while reducing the leachability of the primary
contaminants of concern.

Untreated characterization evaluations of the site sludges revealed 1) very high moisture
content values, ranging from 60% to 80% on a total-weight basis, and 2) high teachable
concentrations of benzene, toluene, ethylbenzene, xylene (BTEX), naphthalene and
selenium. Treatment was performed to evaluate dewatering of the sludges and
stabilization treatment using a broad range of non-proprietary reagents. Throughout the
project, Kiber evaluated over 90 different combinations of reagents and addition rates.
Treatment was performed for two separate approaches. Primary treatment focused on
evaluating stabilization and solidification of the primary contaminants of concern.
However, additional testing was also performed using a two-step treatment process to
evaluate 1) volatilization of the majority of organic contaminants, and 2) stabilization and
solidification of the remaining organic and inorganic contaminants.

Analyses performed on the optimum treated materials revealed that stabilization /
solidification treatment of the site sludges resulted in dramatic reductions in the
leachability of the primary contaminants of concern. Specifically, candidate mixtures
were identified which 1) improved the physical properties of the site sludges, and 2)
resulted in non-hazardous materials as determined through TCLP leachability
evaluations. Full-scale stabilization of the site is currently planned based on the results of
this study.

3. Project Name: Midco I/n Superfund Sites
Project Location: Gary, Indiana
Client: U.S. EPA START / SAIC, Inc.

U.S. EPA ARCS / Roy F. Weston, Inc.

Kiber was contracted by the U.S. Environmental Protection Agency (EPA), through its
contractor SAIC, to perform treatability and analytical testing for the Midco I and 13
Superfund Sites located in Gary, Indiana. The testing was performed in support of the
EPA Superfund Technical Assistance Response Team (START) contract. A Consent
Decree issued for the sites identifies minimum performance standards for stabilization of
metals and organics. Results of Kiber's testing may lead to a revision of the performance
standards in the Consent Decree, if the current standards prove to be unpractical or

H \trcir\Jdnun\jumnnry\mgpJtc wpd 2
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unattainable. Kiber's responsibilities included: 1) receipt and storage of bulk shipments
of untreated soil, and 2) analyses of SPLP leachates produced from raw and treated soils
for serrnvolanle organic compounds, PCBs ' pesticides, metals and cyanide, and
performance of treatabihty testing operations.

In Addition, Kiber was contracted by US. EPA, through its contractor Roy F. Weston,
Inc., to perform geotechmcal testing as part of the Midco l/U Treatability Study. The
testing was performed in support of the EPA ARCS Contract Kiber's responsibilities
under mis contract included compressive strength, permeability and durability testing.
All testing was performed in accordance with a project-specific QAPP.

Project Name: Pab Oil Superfund Site
Project Location: Vermillion Parish, Louisiana
Client: RETEC / TRC Environmental Solutions, Inc.

Kiber Environmental Services, Inc. (Kiber) peformed two treatabihty studies for the Pab
Oil Superfund Site to evaluate the ability to stabilize PCB contaminated soils. After
completion of the tremtabihty studies, Kiber peformed oversight during pilot-scale testing.
Once results from pikn-scak testing m&r*ifA that the treated materials achieved the site
performance criteria, full-scale treatment was initiated. During full-scale treatment, Kiber
performed confirmation analytical and geotechnical testing of the treated materials.
Additional site activities included penetrometer testing of the in place treated materials.

The untreated soils revealed total PCB concentrations of apf«rn«imataiy 1,800 mg/kg and
TCLP PCB concentrations ranging from less than 1 ug/L to 2 J ug/L. Stabilization
treatment was performed to evaluate several proprietary and non-proprietary reagents, as
well as various pretreatment additives for treatment of the PCB contamination

Kiber outlined a testing program which included comprehensive physical and chemical
analyses of the treated materials. The objectives of the treatabihty study were to 1)
reduce the mobility of PCBs, 2) determine the engineering properties of the untreated and
treated wastes, and 3) evaluate the long-term ability of the treated material to resist
leaching of both volatile organic and PCB compounds.

Throughout the treatabihty study, Kiber developed over 40 mixtures to evaluate various
treatment reagents and pioceases. Treatment included evaluations of a wide range of
reagents, additives and curing processes designed to optimize effective immobilization of
the PCB contamination. Treated evaluations were performed at cure times of up to 238
days to evaluate the long term ability to minimise teachability of the mntamfnantc of

After treatabihty testing was complete, Kiber was contracted by TRC Environmental
Solutions, Inc. to perform treated material confirmation testing and provide technical
assistance during both pilot-scale and full-scale treatment at the Pab Oil site.

3
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5. Project Name: Exit 13 Site
Project Location: Concord, New Hampshire
Client: Haley and Aldrich, Inc.

Kiber Environmental Services, Inc. was retained by Haley and Aldrich, Inc. to perform a
remedy screening treatability study on pure coal tar sludges containing high
concentrations of organic contaminants. The objective of the treatability study was to
evaluate the feasibility of using solidification/stabilization technology for treating coal tar
sludges. Specifically, treatment was performed to improve the physical properties of the
treated sludge while limiting the teachability of the primary contaminants of concern.

Untreated characterization evaluations of the coal tar sludges revealed that the sludges
had: 1) had high moisture content values, approximately 60% on a total-weight basis; 2)
high concentrations of volatile organic compounds including benzene, toluene,
ethylbenzene, and xylene (BTEX); 3) high concentrations of semi volatile compounds
including acenaphthlyene, napthalene and phenanthrene; and 4) high concentrations of
petroleum hydrocarbons (TPH). Throughout the project, Kiber evaluated over 30
different combinations of reagents and addition rates. Stabilization treatment was
performed in several phases. The first phase involved blending a variety of non-
proprietary reagents with the most heavily contaminated material in order to quickly
evaluate the mixtures for physical integrity, handling properties and uniform
incorporation of reagents and sludge. The second phase of treatment, Kiber selected the
most favorable of these mixtures for further qualitative evaluations. Variations of
mixture addition rates and reagent combinations were performed to further optimize
candidate mixtures. The final phase of testing was performed to verify the effectiveness
of the candidate mixtures for treatment of site coal tar sludges.

The analyses performed on the final treated materials revealed that the stabilized and
solidified materials did not leach volatile or semivolatile compounds at concentrations
above regulatory levels. Specifically, candidate mixtures were identified which 1)
improved the physical properties of the site sludges, and 2) resulted in non-hazardous
materials as determined through TCLP teachability evaluations.

6. Project Name: McColl Superfund Site
Project Location: California
Client: United States Environmental Protection Agency

ICF Kaiser Engineers, Inc.

Kiber Environmental Services, Inc. (Kiber) conducted a treatability study for the U.S.
Environmental Protection Agency (EPA), Office of Research and Development under the
Superfund Technical Assistance Response Team contract (START), to evaluate the
effectiveness of in situ solidification treatment of contaminated materials sampled from
the McColl Superfund Site. The materials sampled from the Site contained high
concentrations of benzene, toluene, ethylbenzene and xylenes (BTEX), as well as
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thiophene sulfates, acd other sulfur-containing organic compounds Several of the
materials were extremely acidic (pH<l) and had high organic and sulfur contents of
greater than 70 percent and 10 percent, respectively.

Kiber developed a testing program designed to determine the effectiveness of
solidification treatment, using both proprietary and non-proprietary reagents at achieving
the treatment objectives for the site. As such, Kiber developed over 1 50 mixtures in
order to screen the effectiveness of 1 5 reagents

Kiber performed comprehensive volatilization monitoring and mixture development on
six mixtures identified as being the most effective at treating the site materials. Further
analyses included 1) mixture development using enclosed glovebag chambers to
quantitatively monitor volatilization during the treatment process, 2) chemical
characterization of the treated materials, emissions occurring from the treated materials
for cure times, and 3) the evaluation of oxidation reagents for treatment of the thiophene

Kiber was able to demonstrate and validate, through the treatability testing program, that
solidification treatment was effective far remediation of the site and recommend the
treatment process. Kiber was ultimately contracted by ICF Kaiser Engineers Inc. in
support of U.S. EPA Region DC ARCS, to provide technical overate for the pilot
demonstration.

7. Project Name: Modd City, New York Facility
Project Location: Model City, New York
Client: CWM Chemical Services, Inc.

Kiber was contracted to conduct extensive treatability and analytical testing associated
with evaluation of stabilization and solidification (S/S) treatment for salt and lagoon
stodges from the Chemical Waste Management facility (the site) located in Model City,
New York. The primary objectives of the treatability study included 1) identifying
candidate mixtures for treatment of the sludges through qualitative evaluations of
CTii«?irmg temperature, volumetric expansion, and teachability of contaminants, 2)
eKmipaHTig the presence of free liquids to ensure compliance with landfill restrictions. 3)
evaluating the ability of the material to support construction of a cover system by
exhibiting a unconfined compressive strength greater than 25 pounds per square inch
(tbs/in1), and 4) determining reductions in total and toxicity characteristic leaching
procedure (TCLP) concentrations of volatiks, semivolatiles, PCBs and metals in the
sludges as a result of the S/S treatment

Kiber conducted extensive physical and chemical characterization in accordance with
EPA testing protocols. The lagoon sludge was more highly contaminated than the salt
site materials. The lagoon sludge exhibited total volatile concentrations of
tetrachloroethene, toluene, trichloroethene and xylene ranged from 940,000 to 22,110,000
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ug/kg. TCLP volatile concentrations of the lagoon site material for tetrachloroethene,
toluene, trichloroethene and xylene were found to be 54,000, 3,200,19,000 and 6,100
ug/L, respectively. Total and TCLP semivolatile concentrations were significantly high
as well. The lagoon sludge exhibited total and TCLP PCB concentrations for Aroclor-
1242 of 13,000,000 ug/kg and 420 ug/L, and Aroclor-1260 concentrations of 8,200,000
ug/kg and 210 ug/L, respectively The lagoon sample was highly contaminated with
chromium and lead at concentrations of 2,200 and 1,400 mg/kg, respectively. Since the
untreated material contained such high concentrations of contaminates, Kiber was tasked
with providing an accurate material characterization while maintaining acceptable
detection limits. The results of these analyses were used as the baseline contaminant
levels for the treatability study. Both the salts and lagoon waste materials were classified
as highly hazardous for total and TCLP organics and metals concentrations.

S/S treatment included comprehensive physical and chemical analyses associated with the
immobilization treatability study. The salt untreated materials were successfully treated
with the addition of a cement slurry. The successfully treated salt materials were capable
of achieving the site strength criteria and reducing concentrations of total and leachable
organics, and leachable metals.

Kiber outlined a treatability testing program that evaluated several proprietary and vendor
processes for treating the highly contaminated lagoon waste material. The results of the
treatability study identified two optimum treatment processes for the remediation of the
site. The lagoon material was first neutralized with addition of a lime slurry, and then
subjected to both ambient and hot-air stripping.

Neutralization with the addition of a lime slurry was successful in both reducing the
acidity of the waste as well as reducing total volatile and semivolatile organic
concentrations. Semivolatile and volatile organic concentrations were reduced when the
lime slurry reacted with the acidic lagoon material and an exothermic acid-base reaction
occurred. The exothermic reaction produced sufficient heat to volatilize a significant
concentration of both volatile and semivolatile organics. Air stripping was necessary to
further lower total and leachable volatiles and semivolatiles organic concentrations.

Kiber performed two air stripping treatment processes that promoted volatilization on the
neutralized lagoon material, including, 1) blending of neutralized material with ambient
air injection, and 2) blending of neutralized lagoon material with hot air injection at
approximately 100°C. During both air stripping treatments, temperature and organic
emissions were monitored for an extended period of time. Both the ambient air stripped
and hot air stripped lagoon materials exhibited significant reductions of volatile and
semivolatile organic compounds. However, the hot air stripped material exhibited
slightly higher reductions than did the ambient air stripped material. To achieve site
strength and teachability criteria stabilization of the lagoon material was necessary.

Tasked with determining the most cost-effective approach to obtaining site treatment
criteria of the highly contaminated lagoon material, Kiber developed several S/S
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mixtures. Stabilization of the neutralized/'ambient air stripped material with the addition
of a cement slurry proved to be the most cost-effective way to improve setting and
strength properties, aad to reduce concentrations of leachable metals and PC3s.

Project Name: Stockton Manufactured Gas Plant
Project Location: Stockton, California
Client: CH2M HILL

Millgard Environmental Corporation

Kiber Environmental Services, Inc. (Kibcr) was contracted to perform a remedy screening
treatability study on contaminated materials sampled from a former manufactured gas
plant (MGP) site located in Stockton, California- The treatabihty study was conducted
for Millgard Environmental Corporation (an in situ solidification contractor) and CH2M
HILL, on behalf of the Pacific Gas and Electric Company, to evaluate the feasibility of in
situ solidification ' stabilization for treatment of sludges sampled from the site. The
primary objective of the treatability study was to identify the most cost effective
solidification / stabilization treatment which achieved the site performance specifications.
The candidate treatment process must 1) achieve i**arJiing and permeability requirements,
2) produce sufficient compressrve strength to support equipment during construction
operations and to support a protective cap placed after remediation, 3) have a low
implementation cost, and 4) minimize volume swell and maximize bulk density in order
to minimize change in grade or off-site disposal requirements.

Solidification / stabilization treatment involved developing mixtures to evaluate a broad
range of proprietary and nan-proprietary reagents. The blending process was a cost-
effective process «n*™d«l to minnc full-scale processes to the extent possible on the
laboratory scale. Throughout the treatment program, extensive interaction with Millgard
ensured that the treatment processes evaluated were implementable, practical and cost-
effective for ftill-scale treatment. Preliminary treatment evaluations included strength
monitoring and volumetric expansion determinations. Analytical characterization was
also pa formed on candidair mixtures to verify that the treatment process was minimizing
contaminant teachability

Based on the results of preliminary treatment, several candid8*** mixtures were identified
for comprehensive treated evaluations, including diflusivity and teachability evaluations,
as well as unconfined compressve strength and permeability analyses. The results of the
final evaluations performed on the the candidate treated materials indicated that
stabilization treatment was capable of achieving site-specific perfonnance criteria.
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9. Project Name: Harbor Point
Project Location: State of New York
Client: Parsons Engineering Science

Kiber Environmental Services, Inc. (Kiber) was contracted to perform a remedy screening
treatability study on contaminated materials sampled from a harbor bordering a
manufactured gas plant (MGP) site located in the State of New York. The treatability
study was conducted for Parsons Engineering Science (Parsons ES) to identify 1) the
chemical and physical properties of the untreated sediment, 2) the volume reduction
achievable through removal of free water from the sediment using dewatering processes,
and 3) stabilization reagents capable of reducing the teachability of contaminants and
improving the geotechnical properties of the treated sediment.

Dewatering treatment involved the evaluation of three separate treatment options to
determine the most effective method of dewatering the untreated sediment. The
treatment technologies evaluated included laboratory evaluations of several full-scale
technologies, including gravity drainage, belt filter press, plate filter press, and recessed
plate filter presses. Treatment was performed on the laboratory scale to provide an initial
screening of the treatment effectiveness while mimicking potential full-scale dewatering
procedures to the extent possible in the laboratory.

Stabilization treatment involved developing mixtures to evaluate a broad range of
proprietary and non-proprietary reagents. The blending process was a cost-effective
process intended to mimic full-scale processes to the extent possible on the laboratory
scale. Treated evaluations for TCLP volatiles and semivolatiles as well as unconfined
compressive strength were performed after 7 days of curing to evaluate the potential to
successfully immobilize the contaminants while improving the physical handling
characteristics.

The results of the treatability study indicate that both technologies tested are effective at
achieving the respective treatment objectives. Dewatering provided significant volume
reduction in the untreated sediment. Stabilization treatment was successful at reducing
teachable concentrations of volatile and semi volatile organics and at improving the
physical properties of the untreated sediment. Full-scale treatment is currently on-going
at the site based on the results obtained through treatability testing.

10. Project Name: Tilghman Street
Project Location: Philadelphia, Pennsylvania
Client: Marcor of Pennsylvania, Inc.

Marcor of Pennsylvania contracted Kiber to perform a treatability study to evaluate
stabilization treatment of sludge from the tar separators at the Tilghman Street
Manufactured Gas Plant (MGP) site. The objective of the treatability study was to
determine if treatment using reagents supplied by International Waste Technologies, Inc.
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were effective in reducing concentrations of contaminants below the Toxicity
Characteristic Leaching Procedure (TCLP) regulatory limits. In addition, other analytical
performance criteria for the sludge included total polychlorinated biphenyls (PCBs),
reactive cyanide, reactive sulfide, total halogenated organics (TOX), and total petroleum
hydrocarbons (TPH). The physical properties of the sludge required improvement also as
a part of the performance specifications. Specifically, the sludge had to pass the paint
filter test.

Two phases of treatment evaluations were conducted with the IWT reagents. The
preliminary phase was used to screen various reagents and reagent concentrations. Based
on the results of this phase, a final mixture was evaluated for complete TCLP toxicity
characteristics. The results of the treatabihty study indicated that the treatment process
achieved all of the performance specifications.

11. Project Name: MGP - Halliburton Project
Project Location: Columbus, Georgia
Client Geo-Con, Inc

Kiber was retained by Geo-Con, Inc. to conduct a stabilization treatabiliry study on
sludge from a manufactured gas plant (MGP) located in Columbus, Georgia. The
objective of the treatabihty study was to verify the effectiveness of the process for 1)
improving the physical properties and material handling characteristics of the sludge and
2) reducing the leaching of polycyclic aromatic hydrocarbons (PAHs) to below the
Toxicity Characteristic Leaching Procedure (TCLP) regulatory limits. The study
successfully exhibited that Type I Portland cement was effective for treatment of the
sludge. Physical properties and material Handling characteristics were improved and the
28 day cure leaching of PAHs was reduced to below regulatory limits. Geo-Con
performed successful full-scale implementation of the treatabihty study at the site.

12. Project Name: Southern Shipbuilding
Project Location: Louisiana
Client US EPA Office of Research and Development

START Program

Kiber conducted a treatabiliry study on tarry sludge produced by barge cleaning
operatkuis at the Southern Shipbuilding Corporation Site in r^irigana The principal
contaminants of concern consisted of semi volatile organic compounds (SVOCs) at

itrations between 100 and 10,000 mg/kg. The primary objectives of the treatabiliry
study included 1) identifying Candida** mixtures for treatment of the sludge through
qualitative evaluations of emissions, temperature, volumetric expansion, and teachability
of contaminants, 2) eliminating the presence of free liquids to ensure compliance with
landfill restrictions, 3) evaluating the ability of the material to support a protective cap by
exhibiting a unconfined compressive strength greater than SO pounds per square inch
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(Ibs/in2), and 4) determining reductions in total and leachable SVOC concentrations in the
sludge as a result of the treatments.

Both proprietary and non-proprietary reagents were evaluated for treatment of the sludge
including Type I Portland cement, hydrated lime, powdered activated carbon,
organophillic clay, natural zeolite clay, reagents from International Waste Technologies,
Inc., and Rheox, Inc. The treatments reduced the teachability of phenol and methyl-
substituted compounds, but did not significantly reduce the teachability of polycyclic
aromatic hydrocarbons. Free liquids were eliminated in virtually all of the treated
materials. Unconfined compressive strengths of greater than 125 Ibs/in2 were achieved
for the treated materials.

The results of the treatability study indicated that solidification/stabilization was an
adequate remedy for preventing movement of the waste into the adjacent bayou and that
unconfined compressive strengths were sufficient to support a potential cap at the site.
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CHAPTER 6. FIXATION

INTRODUCTION

Fixation processes generally involve the treatment of wastes

with cement, silicates and/or lime-based materials to form a solid

or semisolid product. The processes are well proven for sludges

containing heavy metals, such as electroplating (F006) sludges.

These processes have been called stabilization, solidification, or

encapsulation. The term "fixation" will be used here for

simplicity.

OVERVIEW

Onlike all of the other classes of treatment included in this

project, fixation does not remove any of the hazardous materials

present in a waste, does not recover any oil that can be

reclaimed/recycled into the refinery operation, and does not

reduce the volume of waste to be disposed. Rather, fixation

changes the physical, and sometimes chemical, characteristics of

the waste to reduce leachability. Volume and weight of material

requiring disposal typically increases anywhere from 10% to 100%.

Fixation Process Number 1, which claims to be effective in

encapsulating/fixing a hazardous wastes containing organics as

well as inorganics, shows effectiveness in reducing leachability

of the volatile organics. As seen in Tables 6-1, 6-2 and 6-3,

except for one reduction of 65%, the reduction in volatile

organics in the TCLP leachate was 92-99%. It is uncertain whether

the volatiles are actually fixed or lost during fixation.

Effectiveness for ether organics and the metals is

inconsistent.
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The data for Process Number 2 and Process Number 3 are

inconsistent and insufficient to allow drawing strong conclusions

Fixation technologies continue to change and develop and

should be considered a tool for use when effectiveness can be

demonstrated in meeting required performance standards.

DISCDSSION—PROCESS DESCRIPTION AND OPERATION

Fixation Process Number 1

Applicability; This fixation process has potential

applicability for stabilizing both the organic and inorganic

components of raw petroleum refinery wastes.

Underlying principles of operation; A schematic diagram is

shown in Figure 6-1. The first step involves the addition of a

proprietary chemical (PC) to disperse and microencapsulate the

hydrocarbons in the sludge. The organics are claimed to be

surrounded by the PC and entrapped. The second step involves the

addition of cementitious material (e.g. fly ash, cement, and kiln

dust) to fix and solidify the entire waste. Reportedly, fly ash

works best with petroleum refinery wastes. The resultant hardened

mass can attain high compressive strengths of 1,000 to 5,000 psi,

and can have permeabilities of 10"^ to 10"̂  cm/sec. This process

can be applied over a temperature range of -20°F to 200°F.

Fixation Process Number 2

Applicability: This process is one of the oldest fixation

processes available commercially. It has been used to treat

liquids and solids from a wide variety of industries including

primary metals, metal finishing, chemical, petrochemical, and

automotive. The process has gained considerable acceptance for

fixation of municipal sewage and industrial wastewater treatment

plant sludges.
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FIGURE 6-1
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Underlying Principles of Operation: Water soluble silicates
are reacted with complex cations in the presence of a silicone
setting agent. The proprietor claims at least two general types
of reactions occur.

(1) Amorphous, colloidal silicates precipitate. These
silicates are extremely complex and the chemical
formulae will vary depending at least upon: pK,
availability and concentrations • of cations, and
temperature. All three parameters vary during the
process resulting in a variety of silicates being

formed. Silicate ions have the form of double,
trigonal and tetragonal rings of the ~

~8' and (SiaOi8(OH)2)~6 compositions.

(2) SiC>2 acts as a precipitating agent. The metallic
precipitates are generally trapped within the
physical structure developed during the formation

of the amorphous colloids. The encapsulation of
the particles tends to make them impermeable to

water .

Fixation Process Number 3

Applicability; This fixation process is a demonstrated
technology which claims the capability of reducing the leacha-
bility of a wide variety of hazardous industrial sludge wastes.
The process has been in commercial use since 1974. This process
is generally applied to inorganic sludges with a water content
between 20 to 75% and an oil content of less than 10%.

Underlying principles of operation: In this process,

hazardous waste sludges are treated with a mixture of cement, fly
ash and lime. The proportions of the three reagents and the
weight ratios of waste to total reagent are adjusted for each

waste to achieve desired setting times, compressive strength and

leachability of the final formulation.
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Cement is typically prepared by heating a mixture of calcium

carbonate and aluminum silicate ir. a kiln at high temperature to

form a complex calcium-aluminum silicate. In the presence of

water, the cement particles hydrate with the formation of a gel,

and the growth of silica fibrils. As the particles swell and the

fibrils interlock, a rigid solid mass is formed.

Adjustment of the ratios of calcium oxide (lime) and aluminum

silicate, added in the form of fly ash, in the reaction mixture

with water can impart improved properties tc the final product.

Lime additions aid in the precipitation of heavy metals as their

hydroxides. These become entrapped in the cement matrix as it

solidifies, with resultant reduced leachability.

The physical-chemical mechanisms which lead to waste fixation

in cemer.t-lime-fly ash systems are not easily determined. For

each waste, therefore, the appropriate reagent mix must generally

be established in bench scale tests, using the leachate

characteristics cf ~r.e end product as a measure of treatment

effectiveness.

TEST PROCEDURES, RESULTS AND DISCUSSION

The following methods of data correlation and presentation are

used to evaluate the effectiveness of fixation in reducing

environmental hazards. The concentration cf either an array of

Appendix VIII compounds or a limited number of screening compounds

in the TCLP leachate from the feed and from the fixed product are

given, and the "Percent Reduction, Leachate Analysis" calculated.
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Percent Reduction, Leachate Analysis of Naphthalene in Table

6-1 =

ippm compound in TCLP I ippm compound in TCLP

i of feed = 10.2 I I of product = 0.16

ppm compound in TCLP of feed = 10.2

= 98.4 X ~ 987.

Fixation process number 1; This treatment process was tested
on API separator sludge, slop oil emulsion solids, plate filter
cake from refinery Bl, and belt filter cake from refinery Cl.

To determine the optimum treatment for each waste, 50-g waste
samples were mixed with different amounts of proprietary chemical
(PC). These tests were conducted in 8-oz plastic cups.
Proprietary chemical was first added to the waste in a 1:20 ratio
by weight.

Depending on the consistency of the initial mixture of waste
and proprietary chemical, a 1:30 or a 1:10 mixture was prepared.
The 1:20 sample mixture or the one with the best consistency was
then mixed with different cementitious materials. Ratios of

waste/PC mixture to cementitious material are typically 1:1, 2:1,
and 3:1. The sludge consistency dictates whether these selected
ratios need further modification.

An an example, the test procedure for the filter cake from
refinery Bl was as follows. A 50 g sample was placed in a plastic
cup. Proprietary chemical was added at a 20:1 waste to
proprietary chemical ratio. After a few minutes of mixing, a 1:1
ratio of kiln dust was added. Since the resultant blend was too
dry, a second ratio was prepared. A 100 g sample was placed in a
plastic cup and set on the balance. Liquid proprietary chemical,
5 g (20:1) was added to the sludge, and mixed well. A 2:1 ratio

(50 g) of kiln dust was added to the mixture. As the kiln dust i
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mixed, more can be added to create the desired consistency. The

sample was cured for 24 hcurs then tested for pE and compressive

strength, and iz.-nersed in water to test the sample's integrity.

Test results are shcwr. in Tables 6-1 and 6-2 for raw waste

feeds, and in Tables 6-3 and 6-4 for plate and belt filter cake

feeds, respectively.

It should be noted that the sample bottles with fixed raw

feeds and fixed filter cakes were broken at the vendor's

facilities by the vendor after being witnessed and sealed by an

API task force member. This was prior to analysis being conducted

by RMAL. The integrity of the samples can therefore not be

guaranteed.

Fixation Process Number 2: This commercial fixation process

is a continuous flow-through treatment system, but a batch/

bench-scale test was used for the API study. In the process a

series of chemical reactions takes place which involve the use of

soluble sodium silicate and cementitious materials. The oxygen

atoms in the silica tetrahedron bind salts and metals into the

lattice work. It is claimed that organics are also trapped. The

silicates give a high cation exchange capacity (CEC), which can

trap polyvalent metal ions tc produce stable and insoluble

compounds. The exact ratios of the additives is predetermined by

an independent laboratory and depends on the type and concen-

tration of contaminants contained in the sludge.

Fixed waste is a soil-like material with an unconfined

compressive strength that ranges from 2,000 to 10,000

pounds/square foot, and permeabilities from 1.0 x 10~^ to 1.0 x

10~7 cm/sec. It is resistant to erosion and is good for use as

slope stability material; levees, berras, tank farm support

material; landfill cover; and backfill material. Volume increase

is claimed to be about 10%.
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TABLE 6-1

TCLP Leachate Concentrations of API Separator Sludge

Parameter

Lab. I.D.

Volatile Organics
Benzene
Methyl ethyl ketone
Styrene
Ethylbenzene
Toluene
Xylene, m
Xylenes, o & p

Base/Neutral Organics
Anthracene
Benzo(a)anthracene
Benzo ( b ) f luoranthene
Benzo(a)pyrene
Bis(2-ethylhexyl )phthalate
Chrysene
Dibenz(a,h)anthracene
7,12-Dimethylbenz(a)
anthracene

Fluoranthene
Indene
1 -Methylnaphthalene
Naphthalene
Phenanthrene
Pyrene

Acid Organics
o-Cresol
p & m-Cresol
2,4-Dimethylphenol
Phenol

Metals
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

TCLP Levels,
API Separator

Sludge

62421-01

22
BDL (30)
BDL (3)
8
28
17
16

3.6
0.49
BDL (0.07)
0.38
BDL (0.08)
0.99
BDL (0.07)

BDL (0.07)
BDL (0.07)
1.6
18
10.2
0.005-<0.06*
1.2

0.25
0.8
0.25
2.4

0.01
1.3
ND (0.02)
0.89
0.29-<0.069*
ND (0.001)
ND (0.045)
ND (0,008)

BR/L
Fixed
Residue**

62607-02

0.04
BDL (0.15)
0.02
0.11
0.24
0.25
0.32

BDL (0.005)
BDL (0.005)
BDL (0.005)
BDL (0.005)
BDL (0.005)
BDL (0.005)
BDL (0.005)

BDL (0.005)
BDL (0.005)
0.01
0.13
0.16
0.01
BDL (0.005)

0.01
0.01
0.01
0.03

ND (0.002)
1.9
ND (0.02)
ND (0.025)
ND (0.1)
ND (0.001)
ND (0.02)
ND (0.015)

J Reduct* .,
Leachate
Analysis***

>99

99
99
99
98

>99
>98

>98

>99

99
99v
98

>99

96
99
96
98

>79
((46))

>97

Detection limit in parentheses.
ND: Not detected.
Percent increase in double parentheses.

* Sample had separate oil phase; component was detected only one phase.
** Sample bottle of fixed raw feed was broken by the vendor after being

witnessed and sealed by API task force member. This was done prior to
analysis by RMAL. Results can, therefore, not be guaranteed.

*** f Reduction, Leachate Analysis; See text for calculation.
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TABLE 6-2

TCLP Laachata Conoantratlons of Slop Oil ffeiLslon Solids
and Residue fro* Fixation Process *1 - Refinery *

Parameter

TCLP Levels, ag/L
Slop Oil

Elnilslon Solids
Fixed
Residue*

% Reduction
Leachate

Analysis**

Lab. I.D. 62U21-C2 62607-01

fblatlle Organlcs
Benzene
Methyl ethyl ketone
Styrene
Ethylbenzene
Toluene
Xylene, m
Xylenes, o & p

Base/Neutral Organlcs
Anthracene
Benzo ( a ) an thracene
Benzo( b) fluoranthene
Benzo(a)pyrene
Bis(2-ethylhexyl )phthalate
Chrysene
Di benz ( a , h ) anthracene
7,l2-Dlmethylbenz(a)

anthracene
Fluoranthene
Indene
1 -Methylnaphthalene
Naphthalene
Phenanthrene
Pyrene

Acid Organlcs
o-Cresol
p & o-Cresol
2.1-Di.oethylphenol
Phenol

Metals
Arsenic
Sariim
Cadmiiat
Chromiun
Lead
Mercury
Selenium
Sliver

BCL. : oelow detection l imit .

26
BDL (70)
BDL (7)
27
51
50
51

BDL (0.003)
BDL (0.003)
BDL (0.003)
BDL (0.003)
BDL (0.010)
BDL (0.003)
BDL (0.003)

BDL (0.003)
BDL (0.003)
0.05
0.13
0.2"
0.01
BDL (0.003)

0.05
0.01
0.06
0.02

MD (o.con:
1.*
ND (0.008)
ND (0.01)
ND (0.3*0
ND (C.X1)
JO (0.0<0
ND (0.006)

Detection iiait in

0.16
BDL (0.35)
0.06
0.13
0.66
0.29
0.31

BDL (0.005)
BDL (0.005)
BDL (0.005)
BDL (0.005)
BDL (0.005)
BDL (0.005)
BDL (0.005)

BDL (0.005)
BDL (0.005)
0.16
0.13
0.22
0.01
BDL (0.005)

0.07
0.32
0.07
3.9«

C.C1
* .$
1C (0.02)
MD (0.025)
K2 (0.1)
ND (0.001)
ND (O.C2)
ND (0.015)

parentheses .

99

99
99
99
98

((220))
0

19
0

((140))
((3100))

((17))
((U600))

0

Percent increase in double parentheses .
fC : Not detected.

* Sanple bottle of fixes raw feel was broken by the vendor after being
witnessed and sealed by API tas* force member. Tn-is was dene prior to
analysis by RV.AL. Results can, therefore, net be guaranteed.

•* * Reduction. Leacnate Analysis; See text for calc-laticr..
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TABLE 6-3

TCLP Laachate Concentrations of Plate Filter Cake
and Residue from Fixation Process 11 - Refinery B1

Parameter

Lab. 1.0.
Volatile Organ! ca
Benzene
Methyl ethyl ketone
Styrene
Ethylbenzene
Toluene
Xylene, m
Xylenes, o & p

Base/Neutral Organlcs
Anthracene
Benzo ( a ) anthracene
Benzo ( b ) f luoranthene
Benzo(a)pyrene
Bis ( 2-ethylhexyl )phthalate
Chrysene
Dibenz(a,h)anthracene
7,12-Dimethylbenz(a)
anthracene

Fluoranthene
Indene
1 -Methylnaphthalene
Naphthalene
Phenanthrene
Pyrene

Acid Organlcs
o-Cresol
p & m-Cresol
2 , U-Dimethylphenol
Phenol

Metals
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

TCLP Levels,

Plate Cake

62291 -06 »*

0.8
BDL (1.2) .
BDL (0.12)
0.22
2.2
0.69
0.73

BDL (0.002)
BDL (0.002)
BDL (0.002)
BDL (0.002)
BDL (0.002)
BDL (0.002)
BDL (0.002)

BDL (0.002)
BDL (0.002)
0.02
0.13
0.16
o.oou
BDL (0.002)

0.02
0.03
0.01
0.1

0.004
0.57
ND (0.02)
ND (0.025)
ND (0,1)
ND (0.001)
ND (0.001)
ND (0.015)

•g/L J Reduction.
Fixed Leachate
Residue8 Analysis****

62607-03**'

0.007 99

0.09 96

0.47 67

ND (0.002)

ND (0.004)

0.22 ((38))
ND (0.001) >74

>

ND (0.12)

ND (0.002) >49
2.0 ((25D)
ND (0.02)
ND (0.025)
ND (0.1)
ND (0.001)
ND (0.02)
ND (0.015)

BDL: Below detection limit.
Detection limit in parentheses.

ND: Not detected.
Percent increase in double parentheses.

* Sample bottle of fixed raw feed was broken by the vendor after being
witnessed and sealed by API task force member. This was done prior to
analysis by RMAL. Results can, therefore, not be guaranteed.

** Total TCLP characterization.
*** Indicator TCLP: It measures total xylenes anc! total phenols (SUIT, cf

Phenol, cresols, and 2,4-iimethylphenol).
**** % Reduction Leachate Analysis; See text for calculation.
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TABLE 6-4

TCLP Leachate Concentrations of Belt Filter Cake
and Residue from Process *1 - Refinery C1

TCLP Levels, ag/L*

Parameter

Lab. I.D.

Volatile Organlca
Benzene
Toluene
Xylenes

PNAs and Phenols
Anthracene
Chrysene
Naphthalene
Phenanthrene
Phenols

Belt
Filter Cake

62U09-10

1.5
2.5
1.8

ND (0.0001)
ND (0.002)
0.1
ND (0.01)
ND (2)

Fixed
Residue"

62671-02

0.003
0.01
0.11

% Reduction
Leachate

Analysis"*

>99
>99

92

(0.002)
(0.0001)
(O.OOOU)

ND
ND
ND
0.01
ND (0.065)

>99

Metals
Arsenic
Barium
Cidffll "ffB

Chromium
Lead
Mercury
Seleniuc
Silver

ND (0.1)
1 .0
ND (0.02)
ND (0.025)
ND (0.1)
NA
ND (0.3)
ND (0.02)

ND (0.002)
2.2
ND (0.01)
ND (0.05)
MD (0.2)
ND (0.001)
ND (0.004)
ND (0.03)

((120))

ND: Not detected.
NA: Not analyzed.
Detection limit in parentheses.
Percent increase in double parentheses.

* Indicator TCLP measures total ryler.es and total phenols (sum of phenol,
cresols, and 2,U-dimethylphenoi). Total characterization for metals.

•• Sample bottle of fixed raw feed was broken by the vendor after being
witnessed and sealed by API tas* force menber. This was done prior tc
analysis by RMAL. Results car, therefore, not be guaranteed.

*** t Reduction, Leachate Analysis; See text for calculation.
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Normal fixation takes four to twelve hours after processing. For
API waste sludge, 12 to 24 hours are required for fixation. A
total of 72 hours is suggested.

For the initial screening, a waste characterization program is
conducted. Once the material is determined to be compatible with
the process, chemical reactions are designed for each waste
material to produce a chemically stable product. The percent oil,
solids, and organics; the water requirement; and the volume
increase are determined. After the sample was fixed it was tested
for TCLP leachate, metals, and organics.

Some pretreatment may be required for refinery sludges. A
sample may not harden if too much oil is present. If a sample
does not harden after the fixation, it may first need to be
filtered. A sample that contains between 10 to 20% oil can be

treated; 5% is preferred.

Waste sludge must be agitated and mixed into a fine slurry.
The soluble sodium silicate needs to be in contact with as much of
the waste as possible to ensure proper treatment; the better the
mix, the better the results. The typical test procedure for a
sample of API separator sludge is as follows. Samples are first

diluted with water to 30% solids content and homogenized with a
blender; Portland cement was added at 22% by weight, homogenized
and mixed for a couple of minutes. Liquid (soluble) sodium
silicate was added at a 5% by weight ratio and mixed. The mixture
was poured into jars and sealed 30 minutes later in the presence
of an API member. After 24 hours the hardness is tested with a
penetrometer. The penetrometer gives a preliminary indication of
the hardness of the material in pounds per square foot.

Test results for Process Number 2 are shown in Tables 6-5 and
6-6 for fixed belt and plate filter cakes and in Tables 6-7 and
6-8 for thermally dried filter cakes from refineries Cl and Bl.

TCLP leachate concentrations from the feed material were so close
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TABLE 6-5

Indicator TCLP Leachate Concentrations of Plate Filter Cake
and Residue froa Process 92 - Refinery B1

Parameter

Lab. I.D.

Volatile Organlcs
Benzene
Toluene
Xylenea

PNAa and Phenols
Anthracene
Chrysene
Naphthalene
Phenanthrene
Phenols

TCLP Levels, ag/L*
Plate

Filter Cake

62291-06

0.80
2.2

BDL (0.002)
BDL (0.002)
0.16
0.004
0.156

Fixed
Residue

62657-06

0.79
3.1
2.1

ND (0.0002)
ND (0.0001)
0.17
ND (0.01)
ND (0.1)

Reduction,
Leachate
Analysis"

((18))

((6))
((150))

>35

Hetals
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

0.001
0.57
ND (0.02)
ND (0.025)
ND (0.1)
ND (0.001)
ND (0.001)
ND (0.015)

0.003
ND (0.5)
ND (0.02)
ND (0.025)
ND (0.1)
ND (0.001)
ND (1.5)
ND (0.015)

25
>12

BDL : Below detection limit.
ND : Not detected.
Detection limit in parentheses.
Percent increase ir. double parentheses.

>
* Indicator TCLP measures total xylenes and total phenols (sum of phenol,

cresols, and 2,1-diaethylphenol).
** % Reduction, Leachate Analysis; See text for calculation.
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• TABLB 6-6

Indicator TCLP Leachatc Concentrations of Belt Filter Cake
and Residue from Process 42 - Refinery C1

Parameter

Lab. I.D.

Volatile Organics
Benzene
Toluene
Xylenes

PNAs and Phenols
Anthracene
Chrysene
Naphthalene
Phenanthrene
Phenols

TCLP Levela, ag/L
Belt

Filter Cake**

62409-10

1.1
1.8
1.82

BDL (0.01)
BDL (0.01)
0.15
BDL (0.01)
0.072 '

Fixed
Residue*

62657-08

O.M8
1.8
1.2

ND (0.0002)
ND (0.003)
0.18
ND (0.01)
ND (0.16)

% Reduction
Leachate
Analysis***

56
0
34

((20))

Metals
Arsenic
Barium
Cadmium
Chromium
Cobalt
Lead
Mercury
Selenium
Silver

ND (0.1)
1.07
ND (0.02)
ND (0.025)
ND (0.02)
ND (0.1)
NA
ND (0.3)
ND (0.02)

0.007
ND (0.5)
ND (0.02)
ND (0.025)
ND (0.015)
ND (0.1)
ND (0.001)
ND (1 .5)
ND (0.015)

>53

BDL : Below detection limit.
ND : Not detected.
NA : Not analyzed.
Detection limit in parentheses.
Percent increase in double parentheses.

* Indicator TCLP measures total xylenes and total phenols (sum of phenol,
cresols, and 2,4-dimethylphenol). Total characterization for metals.

** Total TCLP characterization.
*** % Reduction, Leachate Analysis; See text for calculation.
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TABLE 6-7

Indicator TCLP Leachate Concentrations of Thernally Treated Plate
Filter Cake are! Residue from Fixation Process / 2 - Refinery

Parameter

TCLP Levels, «g/L*
Thermally Treated Fixed
Plate Filter Cake Residue

% Reduction
Leachate

Analysis**

Lab. I.D.

Volatile Organlcs
Benzene
Toluene
Xylenes

PMAs and Phenols
Anthracene
Chrysene
Naphthalene
Pnenanthrene
Phenols

62583-01

0.012
0.031
0.039

ND
ND
ND

(0.001)
(0.005)
(0.020)

ND (0.006)
ND (1.3)

62657-02

0.003
0.01
0.02

ND
ND
ND
ND
ND

(0.0002)
(0.001)
(0.002)
(0.01)
(1.3)

75
71
19

Metals
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Sliver

ND (0.1)
1.3
0.02
ND (0.025)
ND (C.I)
NA
ND (C.3)
ND (0.02)

ND (0.002)
0.5
ND (0.02)
ND (0.025)
ND (0.1)
ND (0.001)
ND (1.5)
ND (0.015)

62

BDL : Below detection limit.
ND : Not detected.
NA : Not analyzed '
Detection limit ir. parentheses.

* Indicator TCL? measures total xyler.es and total phenols (sum of phenol,
cresols, and 2,U-disetriylpher.cl).
5 Reduction, Leachate Analysis; See text for calculation.**
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TABLE 6-8

Indicator TCLP Leachate Concentrations of Thermally Treated Belt
Filter Cake and Residue from Fixation Process t2 - Refinery C1

Parameter

TCLP Levels ±
Thermally Treated
Belt Filter Cake

mg/L*
Fixed
Residue

$ Reductl
Leachate
Analysis-

Lab. I.D.

Volatile Organics
Benzene
Toluene
Xylenes

PHAs and Phenols
Anthracene
Chrysene
Naphthalene
Phenanthrene
Phenols

62583-31

0.002
0.020
0.003

(0.003)
(0.10)

ND
ND
0.17
0.050
ND (0.94)

62657-04

0.005
0.01
0.02

ND (0.002)
ND (0.01)
ND (0.15)
ND (0.1)
ND (3-D

((150))
50

((566))

>n

Metals
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

ND (0.04)
0.57
ND (0.008)
0.04
ND (0.04)
NA
ND (0.1)
ND (0.006)

0.016
ND (0.5) >12
ND (0.02)
0.051 (U ,
ND (0.1)
ND (0.001)
ND (1.5)
ND (0.015)

BDL : Below detection limit.
ND : Not detected.
NA : Not analyzed
Detection limit in parentheses.
Percent increase in double parentheses.

* Indicator TCL? measures total xylenes and total phenols (sum of phenol,
cresols, and 2,4-dimethylphenol).

** % Reduction, Leachate Analysis; See text for calculation.
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to the detection limits that additional reduction, due to fixation

could not be measured accurately.

Fixation process number 3: To determine the proper mix of

cement, lime and fly ash, a homogenized sample of about 3 kg is

used. A reagent formulation is selected, based on prior

experience with similar wastes. The wastes and reagents are

blended for about 10 minutes at room temperature with a mixer.

There is a small temperature rise (around 5°C) during mixing due

to the heat released by hydration. The mixture is then

transferred to plastic cylinders, about 3 inches in diameter and 6

inches in height. The filled cylinders are then capped and stored

to cure (i.e., harden) for about a month. Finally, a leachate

test is done on the hardened materials.

The parameters that are adjusted to optimize performance

include:

• pH of the waste;

• redox potential of the waste, (e.g., oxidation of

cyanide or reduction of Cr (VI) to Cr (III);

• bulk ratio = weight of product/weight of waste;

• percent water;

• percent cement;

• percent lime;

• percent fly ash; and

• other additions to promote fixation (e.g., activated

carbon or filler).

Performance data were obtained on samples of filter cake from

a belt filter press operated at refinery Cl, and from a plate

filter press in operation at refinery Bl. The bulking factor

(ratio of total reagent to waste) used was 1.5. The reagent mix

(cememt:lime:fly ash) is considered proprietary. However, the

same fixation formula was used for both types of wastes.
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Performance data for fixation Process Number 3 for the belt

filter cake is summarized in Table 6-9 and for the plate filter

cake in Table 6-10. Incremental reductions in leachate concen-

trations of benzene, toluene, and xylenes, from 50 to 99+% were

observed.
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TABLE 6-9

Indicator TCLP Leachate Concentrations of Belt Filter Cake
and Residue from Fixation Process t 3 ~ Refinery C1

Parameter

Lab. I.D.

Volatile Organlcs
Benzene
Toluene
Xylenes

PKAs and Phenols
Anthracene
Chrysene
Naphthalene
Phenanthrene
Phenols

TCLP Levels, ag/L*
Belt

Filter Cake

62U09-10

1.5
2.5
1.8

ND (O.OOOH)
ND (0.002)
0.1
KD (0.01)
ND (2.0)

Fixed
Residue

62687-02

0.01
0.13
0.39

ND (0.003)
ND (0.003)
0.001
0.01
ND (0.37)

Reduction,
Leachate

Analysis**

>99
95
78

96

Jfetala
Arsenic
Barium
Cadniun
Chromium
Lead
Mercury
Seienion
Silver

ND (0.1)
1 .0
ND (0.02)
ND (0.025)
ND (0.1)
NA
ND (0.3)
ND (0.02)

0.02
1.2
ND (0.025)
ND (0.05)
ND (0.25)
ND (0.001)
ND (0.02)
ND (0.025)

((20))

BDL : Below detection limit.
ND : Not detected.
NA : Not analyzed *
Detection limit in parentheses.
Percent increase in double parentheses.

* Indicator TCL? measures total xylenes and total phenols (sum of phenol,
cresols, and 2,1-iiiethylpher.cl). Total characterization for metals.

*• J Reduction, Leachate Analysis: See text for calculation.
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TABLE 6-10

Indicator TCLP Leachate Concentrations of Plate Filter Cake
and Residue from Fixation Process t 3 - Refinery B1

Parameter

Lab. I.D.

Volatile Organics
Benzene
Toluene
Xylenes

PNAs and Phenols
Anthracene
Chrysene
Naphthalene
Phenanthrene
Phenols

TCLP Levels. ag/L*
Plate

Filter Cake

62291-06

0.8
2.2
1.4

BDL (0.002)
BDL (0.002)
0.16
0.004
0.16

Fixed
Residue

62687-01

0.03
0.26
0.59

ND (0.10)
ND (0.003)
0.1
0.01
0.07

% Reduction
Leachate

Analyses**

97
88
58

38
((150))

56

Metals
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

0.004
0.57
ND (0.06)
ND (0.025)
ND (0.1)
ND (0.001)
ND (0.004)
ND (0.015)

0.01
1.5
ND (0.025)
ND (0.05)
ND (0.25)
ND (0.001)
ND (0.02)
ND (0.025)

((150))
((163))

BDL : Below detection limit.
ND : Not detected.
Detection limit in parentheses.
Percent increase in double parentheses.

* Indicator TCLP measures total xylenes and total phenols (sum of phenol,
cresols, and 2,4-dimethylphenol).

** % Reduction, Leachate Analysis; See text for calculation.
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STABILIZATION TREATABILITY TESTING

1.0 INTRODUCTION

1.1 SITE DESCRIPTION

On July 30, 1991, The Lubrizol Corporation (Lubrizol) entered into an Administrative Order by
Consent (AOC) with U.S. EPA Region V pursuant to Section 106 of the Comprehensive
Environmental Response Compensation and Liability Act of 1980 (CERCLA) to undertake action
to produce an Engineering Evaluation/Cost Analysis (EE/CA) for the Greiner's Lagoon Site in
Sandusky County, Ohio.

The Greiner's Lagoon Site is located south of Fremont, Ohio on County Road 181 about '/2 mile
west of Tiffin Road in Ballville Township, Sandusky County. The Site was originally developed
by Mr. Terry Little in 1954 and consisted of four lagoons to store waste oil from nearby industry.
After several changes in ownership, Mr. Gary Greiner purchased the Site in 1973. During the
course of Site operations by the various owners, a number of community complaints and legal
actions were undertaken because of odors and releases from the lagoons. In 1980, a judgment
handed down by the Sandusky Court of Common Pleas ordered Mr. Greiner to clean up the Site.
He did not comply with the order.

In 1981, 1982 and 1986-1988, U.S. EPA implemented Site removal actions including dike
reinforcement, surface oil removal, liquid treatment and discharge, sludge solidification, lagoon
backfilling, and placement of a soil cover over the filled lagoons. Between 1982 and 1985, Ohio
EPA coordinated the delivery of sand and gravel washings from the processing of sugar beets and
placement of the material in the open lagoons.

In July 1991, Lubrizol entered into the AOC with U.S. EPA Region V, under which an EE/CA is
being developed. During August 1991, Lubrizol arranged for the removal of the access road
adjacent to the Site, improvement of surface water drainage, and installation of a fence to improve
Site security. During 1996, 1997 and 1998, Lubrizol conducted sampling and analysis activities in
accordance with a U.S. EPA- and Ohio EPA-approved EE/CA Work Plan. In addition, in 1997
and 1998 Lubrizol repaired areas of visible seepage at the Site using compacted clay, topsoil and
seeding and riprap.

The recommended remedial action (Alternative 4) as stated in the EE/CA Report involves
physical solidification of selected portions of the consolidated materials as necessary to provide
adequate support for construction of a cap in accordance with OAC 3745-27-11. The physical
solidification will be accomplished by mixing clean material, flyash, hydrated lime, etc. with the
consolidated material to attain the desired engineering properties, where necessary to ensure that
there is adequate support of a cap. Under this alternative, improved fencing and security are
provided to control access to the Site and to help ensure the long-term integrity of the cap.
Approximately 3.2 acres will be covered with the OAC 3745-27-11 cap.

An August 27, 1998 meeting with U.S. EPA, Ohio EPA, ERM and Lubrizol representatives
resulted in consideration of a OAC 3745-27-11 compliant cap design that included a 12 inch
prepared base, FML/GCL combination drainage layer, 18 inches of rooting zone soil and 6 inches

IT Project 806133 ERM/Greiner's Lagoon June 22, 2000
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STABILIZATION TREATAB1L1TY TESTING

of topsoil The cap would be sloped for proper drainage and periodic maintenance of the cover
would be required A preliminary grading determination indicates a 3' thick cap with approximate
balance between cut fill can be accomplished It is further determined that existing drainage
patterns will be maintained (run-off to all four sices of the cap) and that no stormwater detention
will be required Finish grade will be approximately 682' at the top of the cap with a gradual
slope (4 5°o slope) to 668' at the south end. a distance of approximately 310" As such, total
maximum depth of cover including the cap is 19' of soil The estimated stress at the 663' is 13
psi

1 2 SITE MEDIA CHAR.4CTERIZA 770.V AND DESCRIPTION

In 1996. ERM collected 22 Shelby tubes during the advancement of the stabilized material soil
borings These borings were performed to collect geotechnical strength data on the subsurface
material in the stabilized lagoon area During laboratory procedures, it was determined that
results could be obtained from only 5 of the tubes ERM attempted to perform triaxial shear
analysis on 5 samples recovered from those tubes During performance of the tests and reduction
of the data, the material demonstrated sufficient variability as to invalidate any results obtained.

As such, ERM utilized blow count data to demonstrate the in-situ strength of the stabilized
material Review of the blow count data indicates patterns of strength for two groups of
stabilized material borings

The SMI through SM4 bonngs at the north end of the Consolidation Area showed one pattern of
strength prior to reaching natural material Depths of 0 to 15 feet indicated soft to medium
consistency materials generally equating to an unconfmed compressive strength of 3 psi to 14 psi.
Depths of 15 to 20 feet showed very stiff consistency materials equating to an unconfined

compressive strength of 28 to 55 psi

The SMS through SMS bonngs at the south end of the Consolidation Area showed a pattern of
higher strength prior to reaching natural materials Depths from 0 to 7 feet showed stiff
consistency materials equating to an unconfined compressive strength of 14 to 28 psi. Depths of
7 to 11 feet showed very stiff consistency materials generally equating to an unconfined
compressive strength of 28 to 55 psi Depths of 11 to 16 feet showed stiff to very stiff
consistency materials generally equating to an unconfined compressive strength of 14 psi to 42
psi

1.3 REMEDIAL TECHNOLOGY DESCRIPTION

The technology selected for the bench-scale treatability study is solidification. The structural
integrity and durability are also enhanced during solidification, as the treated material has
increased compressive strength and load-bearing capacity

IT Piwea «*!?• ERM Gremer s Licoor June 22. 2000



STABILIZATION TREATABILITY TESTING

2.0 TREATABILITY STUDY APPROACH

2.1 TEST OBJECTIVES AND RATIONALE

The objectives of the solidification bench-scale treatability study were to provide information to:

• Determine the increase in compressive strength due to the solidification treatment.

• Establish parameters for field solidification operations.

Though formulations have been identified, from treatability testing at other sites, which meet the
performance criteria for the solidification treatment of the site media at Greiners Lagoon Site,
additional treatability testing is required to further optimize these formulations.

2.2 EXPERIMENTAL DESIGN AND PROCEDURES

2.2.1 Treatability Study Samples

Seven soil borings were advanced in the former lagoons in areas where soils had blow counts of
<10/foot during previous site investigations. The borings were advanced using hollow stem
augers with a motorized drilling rig. Soil samples were collected continuously using a split-spoon
sampler to a depth of approximately 12-14 feet below grade in each of the borings.
Samples from each boring were deposited into a dedicated 5-gallon bucket for shipment to the
treatability lab.

The seven 5-gallon buckets were shipped in accordance with applicable DOT hazardous material
shipping regulations to IT Corporation's laboratory in Knoxville, Tennessee for the solidification
bench-scale treatability testing.

2.2.2 Laboratory Sample Characterization and Compositing

To assess the degree of homogeneity among the seven individual 5-gallon buckets, a portion of
each bucket was analyzed for the parameters listed in Table 2-1.

Following receipt and review of the laboratory characterization results, it was decided to make
two composite samples for treatability testing. Composite A, representing low (<250 mg/kg) lead
and low (<2%) oil & grease material, was produced by compositing samples TS-3, TS-4, TS-5,
and TS-7. Composite B, representing high (> 1,000 mg/kg) lead and high (>7% )oil & grease
material, was produced by compositing samples TS-2 and TS-6.

IT Project 806133 ERM/Greiner's Lagoon June 22, 2000
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STABILIZATION TREATABILITY TESTING

Table 2-1 Parameters for Characterization of the Samples

Sample TS-I ' TS-2
Parameter i

pH • 1 1 1 ; 9 1
Bulk Density <lb/ft/) ! 1071 i 1168
Moisture Content (%) 218 ' 221
Oil & Grease Content (° o) 29 \ 99
Solids Content (%) 782 "79
Alkalinity (% as CaCO:. ) 27 24
Benzene (ng/kg) 7,500 13.00C
Chromium VI (me/kg) < 1 50 < 1 50
Lead (me/kg) 1,300 1.600

• TS-3 TS-4 TS-5 TS-6 TS-7
Results

1 2 2
105 3
3 2 6
025

L 6" 4
30

3.000
<150

82

122
100.3
31 5
1.5

685
27

4.300
<150
220

11.2
1194
190
1.4

810
28

7,700
<150

44

12 1
1147
166
7.7

834
22

31,000
<150
1.100

9.2
123.6
18.5
1.9

81.5
22

7,800
<150
170

223 Solidification Treatability Testing on Composite A

Portions (- 750 grams) of the homogenized composite sample were mixed with a variety of
stabilization reagents known to be effective for the solidification of oily media, while producing
high unconfined compressive strength. These reagents are fly ash products, cement products, and
hydrated lime products The initial formulations are listed in Table 2-2

All formulations were mixed using a planetary mixer operating at 30-40 rpm for 45 to 60 seconds.
The reagents were combined and slurried 1 1 (w/w) with water prior to being added to the

composite material No adverse reactions, emissions, or odors were noted during the mixing of
the reagents and Composite A material The treated material from each formulation were placed
into two 2"x4" molds and two 3" x 6" right cylinder molds The molds were cured at 95%
relative humidity and ambient temperature After 7 days of curing, one of the 2" x 4" molds from
each formulation was subjected to unconfined compressive strength (UCS) testing Based on
visual observation and test results from the 7-day test, selected formulations were subjected to
UCS testing, SPLP, and permeability after 14 days of curing and triaxial shear testing after 28
days of curing

Based on the results of the initial formulations after 14 days of curing, a second round of
formulations for Composite A was prepared (Table 2-2) These additional formulations were
prepared and tested as the initial formulations for Composite A

ERM Greiner i
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STABILIZATION TREATABIL1TY TESTING

Table 2-2. Solidification Formulations for Treatability Testing on Composite A

Round

Initial

Second

Formulation

LBA-2
LBA-4
LBA-6
LBA-8
LBA-10
LBA-15
LBA-18
LBA-19
LBA-24
LBA-25
LBA-26
LBA-27
LBA-28

Reaaent Mix Ratio1

Portland
Cement

0.10
0.20
0.10
0.15
0.20
0.15
0.20

0.15
0.15
0.15
0.10

Class F
Fly Ash

0.10
0.15
0.15

0.10
0.20

Class C
Fly Ash

0.15
0.20

0.10

Hydrated
Lime

0.05
0.15

0.05
0.10

Water

0.10
0.20
0.20
0.30
0.35
0.30
0.40
0.15
0.35
0.15
0.25
0.20
0.20

1 Mix Ratio = [(weight reagent)/(weight waste)]

2.2.4 Solidification Treatability Testing on Composite B

Portions (~ 750 grams) of the homogenized composite sample were mixed with a variety of
stabilization reagents known to be effective for the solidification of oily media, while producing
high unconfined compressive strength. These reagents are fly ash products, cement products, and
hydrated lime products. The initial formulations are listed in Table 2-3.

All formulations were mixed using a planetary mixer operating at 30-40 rpm for 45 to 60 seconds.
The reagents were combined and slurried 1:1 (w/w) with water prior to being added to the

composite material. No adverse reactions, emissions, or odors were noted during the mixing of
the reagents and Composite B material. The treated material from each formulation were placed
into two 2"x4" molds and two 3" x 6" right cylinder molds. The molds were cured at 95%
relative humidity and ambient temperature. After 7 days of curing, one of the 2" x 4" molds from
each formulation was subjected to unconfined compressive strength (UCS) testing. Based on
visual observation and test results from the 7-day test, selected formulations were subjected to
UCS testing, SPLP, and permeability after 14 days of curing and triaxial shear testing after 28
days of curing.

IT Project 806133 ERM/Greiner's Lagoon
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Table 2-3 Solidification Formulations for Treatability Testing on Composite B

Round

Initial

Second

Third

Formulation

LBB-2
LBB-4
LBB-6
LBB-8

i LBB-10
1 LBB-J5
LBB-18
LBB-19
LBB-24
LBB-25
LBB-26
LBB-27
LBB-28
LBB-29
LBB-30
LBB-31
LBB-32
LBB-33
LBB-34
LBB-35

Reagent Mix Ratio1

Portland \ Class F | (
1 Cement i Fly Ash | f

i 0 10 i
! 020
: 010 010

015 015 i
020 015 I
0 15 !
020 [ i

i 0 10
020

020
020

020
020
015 i
015
010
020
020
015
0.10

riass C Hydrated
:lv Ash Lime

;

0 15
020

Calcium
Carbonate

005
0 15
0 10
0 15
0.10
0.05

Water

0.10
0.20
0.20
0.30
0.35
0.30
0.40
0.15
0.35
0.30
0.35
0.30
0.25

0.10 0.25
0.05 0.20
010 0.20

0 10 0.30
020 0.40

005 0.20
010 0.20

1 Mix Ratio = [(xveicht reaeent)/(weight waste)]

Based on the results of the initial formulations after 7 days of curing, a second round of
formulations for Composite B was prepared (Table 2-3) These additional formulations were
prepared and tested as the initial formulations for Composite B Based on the results of the
second round of formulations after 14 days of curing, a third round of formulations for Composite
B were prepared (Table 2-3) These additional formulations were prepared and tested as the
initial and second formulations for Composite B, with the exception that the lime reagent (calcium
hydroxide or calcium carbonate) shiny was added to the composite material, then the Portland
cement slum was added

ERM Gremer s Licoon
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STABILIZATION TREATABIL1TY TESTING

2.3 EQUIPMENT AND MATERIALS

2.3.1 Equipment

The laboratory equipment and purpose for each equipment item for the solidification treatability
testing included:

• Hobert Kitchenaid 5-quart mixer - incorporation of reagents
• 1000 ml plastic beakers - measurement of reagents
• 500 ml glass jars - analytical testing
• 2"x4" and 3"x 6" right cylinder molds - casting of cylinders

2.3.2 Materials

The stabilization reagents used included fly ash products, cement products, and lime products
from northwest Ohio.

The Portland cement was Type I and was obtained from Holnam Cement. The Class C and Class
F flyash materials were obtained from Mintek Resources (Beaver Creek, Ohio). The hydrated
lime was obtained from Genlime (Genoa, Ohio). The ground calcium carbonate was obtained
from National Stone and Lime (Findlay, Ohio).

2.4 SAMPLING AND ANALYSIS

Representative samples of the homogenized samples were collected and analyzed for the
parameters listed in Table 2-4. A representative sample of each of the solidification reagents was
analyzed for the appropriate parameters listed in Table 2-4.

Table 2-4 Parameters for Characterization of the Site Media Samples

Parameter
PH
Bulk Density
Moisture Content
Oil & Grease Content
Solids Content
Lead

Alkalinity
Benzene
Chromium VI

Methodology
SW-846 Method 9045
ASTM Method D5057
ASTM Method D22 16- 98
EPA Method 4 13.1
ASTM Method D22 16-98
SW-846 Method 60 10
EPA Method 3 10.1
SW - 846 Method 8240
SW-846 Method 7 197

Samples of the solidification treated material produced during the solidification treatability testing

IT Project 806133 ERM/Greiner's Lagoon
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STABILIZATION TREATABILITY TESTING

were analyzed for the parameters listed in Table 2-5

Table 2-5 Analytical Testing Parameters for the Solidification Treated Material

Parameter

Unconfined Compressive Strength (unsaturated)

TriaxiaJ Strength (saturated)*
Permeability*
Svnthctic Precipitation Leaching Procedure (SPLP)A

Benzene* (Leachable)
Chromium V1A (Leachable)
LeadA (Leachable)

Methodology
ASTMD2166

ASTMD2850-95el
ASTM D5084
SW846MTD312
SW-846 Method 8240
SW846 Method 7197
SW-846 Method 60 10

A Only on select formulations

2.5 DA TA MANAGEMENT

All raw data from the solidification bench-scale treatability study reside in bound laboratory
notebooks, analytical reports from IT Corporation's .Analytical Division or outside analytical
laboratories, or computer-generated printouts from computer-controlled equipment

2.5.1 Data in Bound Laboratory Notebooks

All entries in bound laboratory notebooks were made in black ink and were considered raw data.
At the end of each entry, the initials of the laboratory personnel responsible and date were
entered All corrections were initialed and dated at the time of correction and a note explaining
the correction included

252 Analysis Reports

All analytical reports from IT Corporation's Analytical Division or outside analytical laboratories
were maintained as raw data .Any corrections or additions to analytical reports previously
received were accompanied by a written explanation from the analytical laboratory Treatability
Laboratory personnel were not allowed to make corrections to analytical reports from IT
Corporation's Analytical Division or outside analytical laboratories

253 Computer Print-outs

Computer printouts from computer-controlled equipment were maintained as raw data. The
initials of the equipment operator and the date of generation were added to each page of all such
computer printouts Regenerated printouts were identified as such and any corrections noted

Prwwd 806JJJ ERM Otevta s Licoon June 22,2000



STABILIZATION TREATABIL1TY TESTING

2.5.4 Data Review

Prior to issuing a final report, all pertinent raw data was reviewed to ensure the data quality. The
Treatability Laboratory Manager reviewed all relevant laboratory notebook pages, computer
printouts, and analytical reports. Any discrepancies in the raw data uncovered in this or any
review was immediately brought to the attention of the appropriate laboratory personnel and

corrected.

IT Project 806133 ERM/Greiner's Lagoon
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STABILIZATION TREATAB1LITY TESTING

3.0 RESULTS AND DISCUSSION

The testing results for the formulations prepared for Composite A and Composite B are discussed
below Appendices A through C contain the testing reports for the formulations

31 COMPOSITE A

Table 3-1 summarizes the testing results for the Composite A formulations. For the initial
formulation round, formulations LBA-4, LBA-8 LBA-10. LBA15. and LBA-18 attained over 25
psi UCS within 14 days of curing Formulations LBA-4. LBA-10. LBA15, and LBA-18 were
selected for further testing Formulation LBA-8 was not selected because this formulation is
similar to LBA-10, which had slightly more Portland cemem and slightly higher UCS value.

Table 3-1 Testing Results for Composite A Formulations

Rcund

Initial

Second

Formulation

LBA-2
LBA-4
LBA-6
LBA-8

LBA-10
LBA-15
LBA-18
LBA-19
LBA-24
LBA-25
LBA-26
LBA-27
LBA-28

UCS
7 Day
82
22.1
140
34 1
41 5
682
910
7.1
187
n o
523
206
22.5 I

UDav
16 5
83.3
i8-
465
505

—
—
"8
.03
16 1
642
"36
339

SPLP(ngL
Benzene 1 Chromium

" i

4- | <5

— 1

—
-

11 ! <5
48
2 -

Lead

—
<50

—
—

<50
<5 <50

Permeability
(on/s)

—
1 9E-09

—

—
25E-09
4 1E-07

<5 <50 35E-07
• __ | __ _

_ i „ _

-
9-
81

21 37 30E-07

Tnaxial Shear
(psi)

~
308

—
—

169
517
674_
_

—
24.6

19 67 27E-O6 71.0
1 _ _ _

Note Anticipated SPLP criteria for benzene, chromium and lead are 0 5. 5 0. and 50 tng/L, repecuvely

All of the initial round formulations tested had low levels of SPLP-leachable benzene, chromium,
and lead, well below RCRA toxicity characteristic levels These formulations also had
permeabilities below 10"6 em's and triaxial shear strengths above 50 psi The treated materials
from these formulations would be suitable to support the proposed capping structure

For the second formulation round, attempts were made to reduce the amount of reagents required
for the solidification treatment Formulations LBA-26. LBA-27, and LBA-28 attained over 25 psi
UCS within 14 days of curing Formulations LBA-26 and LBA-27 were selected for further
testing Formulation LBA-28 was not selected because this formulation is similar to LBA-27,
which had slightly more Portland cement and slightly less hydrated lime and slightly higher UCS
value All of the second round formulations tested had low levels of SPLP-leachable benzene,
chromium, and lead These formulations also had permeabilities near or below 10"6 cm/s and
tnaxial shear strengths above 20 psi. The treated materials from these formulations would be

n Prelaw* 133 ERM Greiricr s
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suitable to support the proposed capping structure.

3.2 COMPOSITE B

Table 3-2 summarizes the testing results for the Composite B formulations. For the initial
formulation round, none of the formulations had over 25 psi UCS within 14 days of curing.
Formulations LBB-25 indicated that the combination of Portland cement and hydrated lime may
increase the UCS value and second formulation round focused on Portland cement/hydrated lime
and Portland cement/calcium carbonate formulations. Formulations LBB-27, LBB28, LBB-29,
LBB30, LBB31, LBB32, and LBB-33 developed over 25 psi UCS within 14 days of curing.
Formulations LBB-28, LBB-29, LBB-30, LBB-31, and LBB-32 were selected for further testing.
Formulation LBB-27 was similar to LBB-28, which had the same amount of Portland cement and
slightly less hydrated lime. Formulation LBB-33 was not selected because this formulation is
similar to LBB-32, which had the same amount of Portland cement and slightly less calcium
carbonate and had a slightly higher UCS value.

Table 3-2. Testing Results for Composite B Formulations

Round

Initial

Second

Third

Formulation

LBB-2
LBB-4
LBB-6
LBB-8

LBB-10
LBB-15
LBB-18
LBB-19
LBB-24
LBB-25
LBB-26
LBB-27
LBB-28
LBB-29
LBB-30
LBB-31
LBB-32
LBB-33
LBB-34
LBB-35

UCS
7 Day

ns
7.0
7.9
7.8
8.9
5.0
16.7
7.3
7.7

73.7
10.9

106.4
67.9
75.7
46.0
45.2
4.4
9.8
7.8

53.7

14 Day

ns
10.3
7.4
12.9
12.0
8.8
18.0
6.1
8.4
— .
~

—
—
—

55.0
53.5
57.7
29.7
53.0
64.7

SPLP (ng/L)

Benzene

—
-
-
--

—-
-
-
-

——
-
24
36
no
no
110
~
«
-

Chromium
-
-
-
-
-
-
--
-
-
--

—-
120
no
120
49
no
"
"
--

Lead
~

—-
~
-
--
-
~
-
-

—
-

770
990
780

1,600
450
-
-
~

Permeability
(cm/s)

--
-
-
--
--
«
«
-
-
-

—
-

7.7E-06
1.1E-06
8.7E-06
5.2E-06
8.3E-06

-
-

Triaxial Shear
(psi)

—
—
——

—
—
—
—
—
—
—
—

37.6
27.6
27.0
22.9
21.5

—
—
-

ns = no strength
Note: Anticipated SPLP criteria for benzene, chromium and lead are 0.5, 5.0, and 5.0 mg/L, repectively

The SPLP results for the second round formulations varied in the amount of SPLP-leachable
benzene and lead, while the SPLP-leachable chromium was fairly constant. The variation in

IT Project 806133 ERM/Gremer's Lagoon
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SPLP-Ieachable benzene and lead do not correlate to the reagent amount or alkalinity in the
formulation The SPLP-leachable levels for benzene, chromium, and lead were well below the
RCR.A toxicity characteristic levels These formulations aJso had permeabilities near \0* cm/s
and tnaxial shear strengths above 20 psi The treated materials from these formulations would be
suitable to support the proposed capping structure

For the third formulation round, attempts were made to determine if the reagent addition
sequence alters the strength development Formulation LBB-35 had similar strength development
to formulation LBB-31 However, formulation LBB-34 had less strength development in 7 days,
when compared to formulation LBB-30 However, at 14 days, these formulations had similar
strength development. Neither formulation LBB-34 or LBB-35 were selected for further testing
since the overall strength development was similar to previous, formulations

IT Prwca S06I33 ERM Owner's Ljeoon Jw* 22, 2000
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4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 COMPOSITE A

Composite A represents contaminated material from Greiner's Lagoon Site which has low (less
than 250 mg/kg) lead and low (less than 2%) oil & grease contents. 2/3 of the contaminated
material at the Greiner's Lagoon Site.

The Composite A material can be solidified, resulting in a low-permeability treated material which
can easily support the proposed capping structure and will have minimal impact to human health
and the environment due to leaching. Formulations with Portland cement (LBA-4) or
combinations of Portland cement with Class F fly ash (LBA-10), Class C fly ash (LBA-15, LBA-
18, and LBA-26) and hydrated lime (LBA-27) all produce suitable treated material.

4.2 COMPOSITES

Composite B represents contaminated material from Greiner's Lagoon Site which has high
(greater than 1,000 mg/kg) lead and high (greater than 7%) oil & grease contents.

The Composite B material can be solidified, resulting in a low-permeability treated material which
can easily support the proposed capping structure and will have minimal impact to human health
and the environment due to leaching. Formulations with Portland cement in combination with
hydrated Lime (LBB-28, LBB-29, LBB-30, and LBB-31) and calcium carbonate (LBB-32) all
produce suitable treated material.

4.3 OVERALL

Though different formulations are effective on the Composite A and Composite B materials, a
more efficient remedy would be obtained by employing a common formulation for both composite
materials. Formulation LBA-27 and LBB-30 are both comprised of a 0.15 mix ratio of Portland
cement and a 0.05 mix ration of hydrated lime. The treated material from these formulations have
low permeability, can easily support the proposed capping structure and will have minimal impact
to human health and the environment due to leaching. Therefore, the recommended formulation
for the solidification of the soft consistency material at the Greiner's Lagoon Site is the
combination of a 0.15 mix ratio of Portland cement and a 0.05 mix ratio of hydrated lime.

The reagents were added as a 1:1 (w/w) slurry with water to simulate current practices for in-situ
solidification. There is no technical reason to prevent the solidification contractor from mixing
dry reagents with the soft consistency material during full-scale treatment, as long as sufficient
water is added to facilitate the mixing of the reagents and contaminated material and to
adequately hydrate the reagents.

IT Project 806133 ERM/Greiner's Lagoon June 22, 2000
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The mixing of the regents and composite matenaJs was designed to simulate thorough mixing and
the production of a homogeneous treated material As long as a homogeneous treated material is
produced, the ex-situ or in-situ solidification treatment technology xvould be applicable to the full-
scale solidification treatment

IT Project ttfclJJ ERM Greuxr s Ucoon June 22. 2000
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Appendix A - Analytical Reports
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MAR-is -ee :s.B9 FROM.OAESA ID:614 430 8SSB PACE 3X6

Analytical Labocatoiy and Testing Services

LTD 33S2 :2S;n/ve^Hcfiana VhOigan 49424-9263
, LIU. p,^ 6,^00^070 MX-6T6-39W185

E-Mail rfcarrcpecenm inosmec hapy/w**w.mspeccorn

XKXLTSXS OP:

EM, lac.
3SS E. Caupvs View Blvd. #250
CoIambus, OS 43235

Attn: «ike Tied*
Jte: Lcbrixel - Creioer's Lagoon

March 14, 2000

Sludge C Solids Saoplea

DATE

Bobort X. Zahrij, L̂ toovfctory Director

Keeeived froa 1? Corp em March 7, 20OO.

ID: OO03094-01 collected: 03/06/00

L-»2i'«'*Tr t»T r̂ t*̂ !
Dc&cicy
ri ••»• c oLi
Eexavalost cbzoalnk Prep
»<̂ «t«re (104 *c>

— ial Solids (104 »C)
Cfaroeu-OB, Bexaralent
Lead
Hct&ls Prep, SolXd
B«azeoe

Saaipl* Z9: TS-2

sn

Alkalinity (as CaCO3)
Density
GreaM K Oil
Bexavaletrc CKroaioM Prep
Hoi«tcfe (1O4 *C)
PH
Total Solids (104 *C)
-.roaioa, Bexxvaleot
.ad

-jetal* Prep, Solid
Benxeee

py*fyH,y

27
107.1
79,000

03/08/00
21.8
11.1
78.2
RC

1,3CO
03/08/00

7,500

mî 'xs

% CaCO3 ê viiv
lb«/« ft, bnl
og/ic? «lry *»«-
elat* extracted
* by wt as rec
a. a.
% of sample
ag/lcg dry wt.
•9/k9 dry wt.
date digested
M9/k9 dry wt

%1̂ T̂ ^̂ !̂̂ ^̂

O3/14/OO\f̂ / -±̂  / ****

03/13/00
O3/O9/OO
03/08/00
Q3/09/OO
03/08/OO
03/09/00
03/08/00
03/14/OO

03/13/00

Lab ID: 0003094-02

XZSOU

24
116.8
99,000

03/O8/00
22.1
9-1
77.9
KD

1,600
03/08/00
13,000

UKXZS

V CaCO3 equiv
lbs/ec ft, bul
»g/kg dry wt.
date extracted
% fcy wt is ree
a.u.
\ of cacple
og/kg dry wt.
"S/Tcg dry wt.
date digested
Hg/kg tlry wt

am.Tzn>

03/14/00
03/13/00
03/08/00
03/OS/OO
03/09/00
03/OS/OO
03/09/00
03/03/00
03/14/00

03/13/00

BT

KBR
MBS.
HS

«S
JX
ws
ja.
MBR
KBR
J&
JA

METBOC

<̂LE 91—4
XSTMDSOS7-90
EPA 1664
039*7-85
APHX 2540 B
EPX 9O45
APHX 2540 B.
EPX 7196
EPA 6010
EPX 3050
EPX 9260

W.

2

1.0

K/X
O-14
K/A
0.15
2.2

10

Collected: O3/06/00

BT

USX
KBR
ws
«s
JX
ws
JX
KBR
KBR
JA
JX

MEZBOD

XSX 91-4
X5TKD50S7-90
CPX Z664
D39«7-8S
XPBX 2540 B
EPX 9045
XPBX 2540 B.
EPX 7196
EPX 6010
EPX 3050
EPX 8260

KL

2̂ ^

1.0

0-14
If/A
0.1S
2.2

10

ND - Hot Detected
RZ. Pag« 1 of 4

16=22 6163956185 pfCE.es.



MAR-1S-00 15=09 FROM=OAESA

MJCRDSPLC ANALYTICAL GROUP, LTD.

I D : 6 1 4 430 8596 PACE 4/6

IDs TS-3 Lab ID: 0003094-03 Collected: 03/06/00

x*ST

Alkalinity (as Caco3)
Density
Grease fi Oil
EexavaLetvt Chromiua Prep
Moisture (104 °CJ
pH
Total Solids (104 °C)
Chromium, Hexavalent
lead
Metals Prep, solid
Benzene

Sample ID: TS-4

TEST

kalinity (as CaCO3)
Ssfcsity
Crease C Oil
Eexavalent chromium Prep
Moisture (104 «C)
PH
~ctal Solids (104 *C)

-omium, Hexavalent
d

.;c.oals Prep, Solid
"̂ jzene

Sample IDs TS-5

TEST

Alkalinity (as CaCO3)
Density
Grease S Oil
-za^alent Chromium Prep
%K.9tiure (1O4 -C)
pH
Total Solids (104 *C)
Chromium, Eexavalent
Lead
Metals Prep, Solid
Benzene

RESHLT

30
105.3
2.500

03/08/00
32.6
12.2
67.4
ND

03/OS/OO
3,000

CHITS

% CaCO3 eguiv
Ibs/cu ft, twl
mg/lcg dry wt.
date extracted
* by wt as rec
s.u.
% of sample
rag/tog dry wt.
ttg/kg dry wt.
date digested
j/g/kg dry ut

inuaD

03/14/00
03/13/00
03/03/00
03/08/00
03/09/00
03/03/00
O3/09/00
03/08/00
03/13/00

03/13/00

Lab ID: 0003094-04

RESTIXiT

27
100.3
15,000

03/03/OO
31.5
12.2
68. S
ND
220

03/OS/OO
4,300

UNITS

% CaCC-3 equiv
Ibs/eu ft, bul
tug/kg dry wt.
date extracted
% by wt as rec
s.u.
% of sample
rag/kg dry wt.
rog/kg dry wt.
date digested
prg/kg dry wt

AHAZ.YZBD

03/14/00
03/13/00
03/08/OO
03/08/00
03/O9/00
03/08/00
03/09/00
O3/O8/00
03/13/00

03/13/00

Lab ID: 0003094-05

RESUU

28
119.4
14,000

03/08/00
19.0

11.2
81.0
ND
44

03/O8/OO
7,700

QNIXS

* CaCO3 equiv
Lbs/cu ft, bul
rag/Jcg dry wt.
date extracted
* by wt as rec
S.U.
% of sample
ing/kg dry wt.
mg/kg dry wt.
date digested
Mg/kg dry wt

»ai*aBD

03/14/00
03/13/00
03/OS/OO
03/OS/OO
03/O9/OO
03/08/00
03/09/00
03/08/00
03/14/00

03/13/00

BY

MBR
HBR
WS
WS
JA
HS
JA
HBR
HER
JA
JA

METHOD

ASA 91-4
ASTMD5057-90
EPA 1664
D39B7-35
APHA 2540 B
EPA 904S
APHA 2540 B.
EPA 7196
EPA 6010
EPA 3050
EPA 8260

EL

2

1.0

0-14
Jt/A
0-15
2.2

10

Collected: 03/O6/00

BT

MB*
HBR
WS
WS
JA
WS
JA
K3R
M3R
JA
JA

METHOD

ASA 91-4
ASTXD5057-9O
EPA 1664
D3987-SS
APHA 2540 B
EPA 9045
APHA 2540 B.
EPA 7196
EPA 6010
EPA 3050
EPA 8260

KL

2

1.0

K/A
0-14
N/A
0.15
2.2

10

Collected: 03/06/00

B7

KBR
MBR
WS
WS
JA
WS
JA
MBR
HBR
JA
JA

METHOD

ASA 91-4
ASTMD50S7-90
EPA 1664
D3987-85
APBA 2S4D B
EPA 9045
APHA 2540 B.
EPA 7196
EPA 6010
EPA 3050
EPA 8260

RL

2

1.0

N/A

0-14
N/A
0.15
2-2

10

ND - Not Detected
RL = Reporting Limit

MOP 14 '00 l&'-23

Page 2 of 4

6163S96185 PftGE-03



MAR-i5-ee is: FROM=OAESA ID=G14 43B 8536 PAGE S/6

MICROSPtC ANALYTICAL GROUP. LTD.

1* Z9: IS-* Lab ID: 0303094-06 Collected: 03/06/00

TEST

JUXaliai.tr (as CaCD3)
Density
Grease & oil
Kexav&lest Chronina Prep
Moisture (1O4 *C)
P>
Total Solids (1O4.*C)
CbxcoLiaa, Bexav*lent
Lead
Metala Prep, Solid
BfTiTPTW

Seaple JD^ TS-7

»SI

' Inity (as CaCDJ)
-y
- « oil

.valest chronioB Prep
3oisrcr* (104 *C)
Pfl
Total Solid* (1O4 *C)
dxrottioB/ KexaraleDt
Le«d
l̂ —*l* Prep, Solid

,-***

R£S3L3

22
114.7

77, COG
03/08/OC

16.6
12-1
23.4

m>
1,10C

03/08/00
31.0OO

***'*-1"iT

22
123.6

19, COO
03/08/00

18.5
9.2

81. S
KD

170
03/08/OO

7,600

Sample ID: Xipsco -C- Flyaxh

OMITS

» CaOO3 equiv
Iba/c-j ft. bul
mg/Je? dry wt.
date extracted
t by vt as ree
a. a.
\ of saaple
•gAg dry wt-
tag /leg dry wt.
date digested
fie/leg dry wt

MOkLTZED

03/14/OO
O3/13/00
03/08/00
03/08/00
03/09/00
03/O8/00
03/OS/OO
03/08/00
03/14/00

03/13/OO^^/ '̂ TJ — * J - * '

lab ID: 0003094-O7

TWITS

% CaOO3 e^aiv
Itos/eu ft, bul
•g/kg dry »^-
date extracted
% by wt as ree
s.u.
% af cacpl*
ag/lcg dry vt.
Bg/kg dry wt.
date digested
yg/feg dry wt

XXXL.YZED

03/14/00
03/13/00
03/08/00
03/08/OO
03/09/00
03/C8/OO
03/09/00
03/08/00
03/13/00

03/13/00

Lab ID: 0003094-O«

BT

MBR
SBK
WS
US
JA
WS
JX
«B»
KBR
JA
JA

METSOO

ASX 91-4
ASTMDS 057-90
EPA 1664
D3 937-85
APHA 2540 8
EPA 9045
APHA 2540 B-
E?i 7196
B7A 6O1O
E?A 3050
EPA 826O

JUL

2

1-0

V/&
0-14

K/R
0.15
2.2

10

Collected: 03/06/00

BT

MSR
KBR
US
WS
A
vs
A
KBft
KBR
33k.
JX

HEXBOD

ASA 91-4
ASTMD5057-9O
EPA 1664
D3 987-85
APHA 2S40 B
EPA 904S
APHA 254O B.
EPA 7196
EPA 6010
EPA 3050
EPA 826O

JO.

2

1.0

M/A
O-14

IT/A
0.15
2.2

10

Collected: 03/O6/00

Z^KS^P B^ESQ^ Î VBVZ^CS AlOt^^YZKiD X7 ^(d^JO^J I^L

Bcxa'valwxt dtrottitv Fr«p
Total Solids (1O4 *C)
CbroKii^, S*xa-ral«it
I^ad
M*tal« Prep, Solid

Campl* ID: re

TSSX

<«val«rt dsrraodm Prep
.^ral sclid* (104 -c;
OsroBioBr B*x«valent
load
Hrtals fr*&r Solid

03./O9/OO
99.9
4.3
20

03/oa/oo

date extracted
% of caople
oj/kg dry wt.
og/kg dry wt.
dare digested

03/09/00
03/09/00
03/13/00

Lab ZO: 0003094-09

ftRSLP^^p

03/09/00
99.9
l.S
9.1

03/0«/00

nvxxs

datje extracted
% of saople
og/Tcg dry wt.
•g/kg dry wt.
date digested

MKLYZED

03/10/00
03/09/OO
03/13/00

A
A
MBR
MBR
A

D3987-8S
APHA 2540 B.
EW1 7196
EPA 6O1O
EPA 3050

V/A
0.15
2.2

y

Collected: 03/0«/00

XT

J*
JA
MBR
tax
A

HEXBOD

03987-85
APHA 2540 B-
CPA 7196
EPA 6O10
EPA 3050

BZ.

N/A
0.15

2-2

SO * Wot Detected
XL = Reporting T.jjait

'00 16=23

Page 3 of 4

6163996195 POGE.04



MAR-1S-00 1 5 = 1 8 F R O M = O A E S A

M1CROSPEC ANALYTICAL GROUP, LTD.

ID: US Ash Type "F" TlyasH

I D - - 6 1 4 430 S596 PAGE 6/6

Lab ID: OO03094-10 Collected: 03/06/00

TBCT

Bexavaletrt Chromium Prep
Total Solids (1O4 *C)
chromium, Bex ava lent
Lead
Metals Prep, Solid

Sasple H»s Gealiae

BEST

Hexavalent chromium Prep
Total solids (104 6C)
chromium/ Bexa.va.lent
Lead
Hetals Prep, Solid

Sample U>: Trip Blank 15O2

TST

r.zene

RESULT

03/09/00
99.8
6.3
38

03/08/00

RESULT

03/09/00
100
0.52
ND

03/08/00

(48-0086)

RESULT

WD

TOUTS ANALYZED

date extracted
* of sample 03/O9/OO
tag/kg dry wt. 03/09/00
mg/kg dry wt . 03/13/00
date digested

Lab ID: OO03094-11

OMITS AMALTZED

date extracted
% of sample 03/09/00
tog/kg dry wt. 03/09/00
mg/kg dry wt. 03/13/00
date digested

Lab ID: 0003094-12

nuns

yg/t.

AK&LY2CD

03/10/00

BY METHOD

JA D3987-S6
JA APHA 2540 B.
KBR EPA 7196
KBR EPA 6010
JA EPA 3050

Collected: 03/O6/00

BY METHOD

JA D3987-85
JA APRA 2S40 B.
KBR EPA 7196
MBR EPA 6010
JA SPA 3050

collected: 03/06/00

BY

DAH

METHOD

EPA 8260

KL

N/A
0.15
2.2

KL

N/A
0.15
2,2

RL

1.0

ND = Hot Detected
at = Reporting Limit

MOP 'FW 16:23

Page 4 of 4

6163996185 PBGE.0S



flPR 17 '00 08=50 FR TO 918656949573 P.02/03 .

MICROSPEC PAGE 82/83

MICROSPEC ANALYTICAL GROUP, LTD.
Analytical Labotatoiy and Testing Services

Phone*
E-Mail: ir*3®mspec com Internet hop://w/vwwmspec.corTi

CLIEJfTi

DATE:

AKALTSXS OF:

REPORTED BX:

DATE RECEIVED:

EMI, Inc.
355 B. Campus Vim Blvd. #250
Columbuc, OH 43235

Attn: Sue Dragt
He: Lubrizol/Creincr'a Lagoon

April 14, 2000

Treated solids Saoples

Rofeert K. ZaArayXtaboracpry Director
JS

Received from XT Corp. on April 5, 20OO.

TDt Lab ID: 0004041-01 Collected: 04/04/00

XES2

P"
Syn.
Chro

>

Syn.

Pcpt. T-~Tr*> i np Proc.

!• Prep, Aqueous

Pcpt. Leaching Proc.

le IBs UA-10

RZSDLZ

12.6
04/07/00

MD
04/07/00

47
04/06/OO

vmrf,K AMJOrrZED

X.Q. 04/0*6/00
date extracted 04/07/00
•g/L 04/07/00
•g/L 04/21/00
date digested i
pg/L 04/12/00
date extracted '

i

Lab ID: 0004047-02i i

-•X JiK-miiT IM11S

Syn. Pcpt.

Lead
Metals Pre

Syn. Pcpt.

TEST

Leaching Proc.
Bexavalent

p, Aqueous

Leaching Prtxr.

UA-1S

PB
Syn. Pcpt. Leaching Proc.
Chroviixe, Hexavalent

Metals Prep, Agueoos

Syn. Pcpt. Leaching Proc.

12.5
04/07/00

n>
ED

04/07/00
11

04/06/00

RESQLX

12.4
O4/O7/OO

w>
HD

04/07/00
4.8

04/06/00

AnO.TfKD
1

s.u. 04/06/00
date extracted 04/07/00
•g/L 04/67/00
•g/L 04/11/00
date digested !
pg/X, 04/12/00
date extracted '

Lab ZD: 0004047-03t

TWITS

s.u.
date
<-g/L
•9/1.
date

date

extracted

digested

extracted

AJOLTXED
I

04/06/00
04/07/00
04/87/00
04/11/00

04/12/00

BT MET!MO

MS BPA 9O4O
US EPA 1312
MBR EPA 7196
MBR EPA 6O10
KBR EPA 3010*
BT EPA 8260
BT BPA 1312

Collected: 04/04/00

BT M31too

WS EPA 9040
WS EPA 1312
MBR EPA 7196
MBR BPA 6010
MBR EPA 301011
BT BPA 82CO
BT EPA 1312

Collected: 04/04/00

BT

WS
WS
KBR
KBR
KBR
BT

mi

EPA
EPA
EPA
EPA
EPA
EPA
BPA

no

9040
1312
7196
6010
3010M
6260
1312

KL

0-14

0.005
O.OSO

1.0

RL

0-14

0.005
O.OSO

1.0

RL

0-14

0.005
0.050

1.0

n> = Not Detected
RL • Reporting Limit Page 1 of 2



PPR 17 '00 08=51 FR TO 918656949573
MICROSPEC

P. 03/03
PAGE 83/03

MICROSPEC ANALYTICAL GROUP, LTD.

Sample ID: LBA-18 Lab ID: 0004047-04 Collected: 04/04/00

TEST

pH
Syn. Pcpt. Leaching Proc.
Chromium, Kexavalent
Lead
Metals Prep, Aqueous
Benzene
Syn. Pcpt. Leaching Proc.

RESULT

12.5
04/07/00

ND
ND

04/07/00
2.7

04/06/00

WHITS

E.U.
date
mg/L
ing/L
date
/jg/L
date

extracted

digested

extracted

ANALYZED

04/06/00
04/07/00
04/07/00
04/11/00

04/12/00

BY

WS
WS
MBR
MBR
MBR
BT
BT

METHOD

EPA
EPA
EPA
EPA
EPA
EPA
EPA

9040
1312
7196
6010
3010K
8260
1312

RL

0-14

0.005
0.050

1.0

cc: IT Group Corp. - Paul Lear

NO - Nob Detected
RL = Reporting Limit Page 2 of 2



05 '08 13= 13 R?
TO

M1CROSPEC ANALYTICAL CROUP. LTD.
' Anatyncai uaooraioiy ana icsang serv*ces

CLIENT: ERM, Inc.
355 E. Campus View Blvd.
Columbus, O« 43235

Attn: Susan Dragt
Re: Lubrizol/Crelner's

DAZE: May 6, 2000

ANALYSIS OF: Treated sell Saosples

HkVOIETjm BY: jf̂ l̂̂ ^̂ ./̂ - J&sfa*-

«50

Lagoon

k-van: UHUWIIUoec.u*" trve.jnet myy/www.iiID(JCUtL»M

Robert K. Sanray/LaboratpfY Director

DATB XBOXVBD: Received from client on April 27, 2000.

«—*

r*
Sya.
Chrc
"Nd

ile ID:

Pcpt.
•it»,
1

LBB-28(B) Lab ID: 0004334-01

leaching Proc.
Bexavalenx

;*ls Prep. Aqueous
Benzeae
sya.

S*mj>

tm
•-•
.1.

Pept.

le 10:

Pi.pt.

Leaching Proo.

RESULT

12.3
04/26/00
0.12 •
0.77

O5/01/OO
24

04/28/00

OWXTS

s.u.
date
•9/L
•g/L
date
Mg/L
date

extracted

digested

extracted

ANALYZED

04/28/00
04/28/00
04/28/00
05/01/OO

OS/02/00

LBB-29(C) Lab ID: 0004334-O2

Leaching Proc.
ctvromiua, Bexavalent
Lead
Metal* Prep, Aqueous
Benxi
Syn.

ene
Pcpt. Leaching Proc.

RESOLX

12. 3
04/28/00
0.11 •
0.99

05/01/00
36

04/23/00

faeyle 10: MB 30 <D)

ten

PR
*yn. Pcpt. Leaching Proc.
chrcaUusi, Bexavaient
Lead
Metals Prej
Benx<
Syn.

ND -
RL =

u»e
Pcpt.

>. Agueoas

Leaching Proc.

RESULT

12.3
04/28/00
0.12 *
0.78

OS/01/00
110

04/28/00

ONTTS

s.u.
date
•g/L
•g/L
date
vg/L
date

extracted

digested

extracted

ANALYZED

04/28/00
04/2S/00
04/28/00
05/01/00

05/03/00

Lab ID: 0004334-03

OMITS

s.u.
date
ag/L
•g/L
date
/jg/L
date

extracted

digested

extracted

ANALYZED

04/28/00
04/28/00
04/28/00
OS/01/00

05/03/00

Collected: 04/26/00

BY

WS
WS
MBR
MBR
JA
DAB
BT

MBXJ

EPA
EPA
EPA
EPA
EPA
EPA
EPA

ROD

9040
1312
7196
6010
3010M
8260
1312

RL

0-14

O.005
0.050

1.0

Collected: 04/26/00

BY

W«
WS
MBR
MBR
JA
DAB
BT

MBTJ

EPA
EPA
EPA
EPA
EPA
EPA
EPA

WO

9040
1312
7196
6010
3010M
8260
1312

RL

0-14

o.ooe
0.05̂ ^

^̂
1.0

Collected: 04/26/00

BY

WS
WS
MBR
MBR
JA
DAB
BT

MBH

EPA
EPA
EPA
EPA
EPA
BPA
EPA

100

9040
1312
7196
6010
3010M
8260
1312

RL

0-14

O.OOS
0.050

1.0

Not Detected n
Reporting LiaUt P»9e 1 of 2 O P>»M«il̂ cyQM Plpft

6163996185 P«3E.03



MfiY 05 '00 13H3 FR IU

PAGE 04/04

M1CROSPEC ANALYTICAL GROUP, LTD.

..*!• ID: LBB-32(F) Lab ID: 0004334-04 Collected: 00/26/00

TESX

pH
Syn. Pcpt. Leaching Proc.
Chromium, Hexavalent
Lead
Metal a Prep, Aqueous
Benzene
Syn. Papt. Leaching Proc.

RESULT

12.2
04/28/00
0.11 *
0.45

OS/01/00
110

04/28/00

UNITS

S.u.
date
mg/L
mg/L
date

date

extracted

digested

extracted

ANALYZED

04/26/00
04/28/00
04/28/00
OS/01/00

05/02/00

BX

WS
WS
HER
MBR
JA
DAH
BT

METHOD KL

EPA
EPA
EPA
EPA
EPA
EPA
EPA

9040
1312
•7196
6010
3010M
8260
1312

0-14

0.005
0.050

1.0

* « Low spike recoveries were experienced for the hexavalent chromium analyses.
Zt is suspected that the treatment applied to the soils is influencing the spike
recovery results.

IT croup - Paul Lear

NP - Not Detected
RL = Reporting Limit

MOV OR '(to 15:T*

Page 2 of 2

ciciaocioc
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*li"713:lM5»b;» m^ , TO 91865694*573

ITD 3352 '28inA/enutHolanclMcKgan 49424-9263
, LIU. - 6 16-39*6 1 85

Analytical Latxxaloiy ami Testing Services E-Mat infb9mspeccorn internet Http/Awww.mspec.com

EKK. Inc.
355 E. CWipuc View Blvd. *2SO
Columbus. OB 432 3 S

Attm Susan
Re: Lubrizol/Creiner's Lagoon

DATS: H«y S, 20OO

»: Treated Soil SavpLe

Robert R. Sahr̂ y, Labcptftcry Director

9KTB RBCXIVXD: Received froe client on April 28, 20OO.

.« ID: 1W-31 (X) Lab ID: 0004353-01 Collected: 04/25/00

XBC1

Pfl
sjm.

Ĥ f
Benx
Syn.

i

PCjvt •
MiUV, 1

Leaching Proe.
Sexavalent

Is Prep* Aqueous
eae
Pcpt .Leachinq Proc.

RESULT

12.4
OS/02/00
0.049 •

1.6
OS/03/00

110
05/01/00

0«TS

s.u.
date
•7/L
-g/t
date
U9/L
date

extracted

digested

extracted

AKALYXBD

05/02/00
05/02/00
05/02/00
OS/04/00

OS/02/00

BY

MS
WS
MBR
MBit
JA
DAB
BAT

METI

EPA
EPA
EPA
EPA
EPA
EPA
EPA

no

904O
1312
7196
6010
3010M
82 6O
1312

KZ.

0-14

0.005
0.050

1.0

Low vpike recoveries vere experienced for the hexavalent ehroaium analyses.
It i» suspected that the treatment applied to the soils Ls influencing the apike
recovery results.

cc: IT Group - Paul Lear

MD • Not Detected
RL * Reporting Lieit Pag« 1 of 1



MflY 30 '00 11M3 FR
JO/ /BOB 103:3̂  6i6.3336J.03

TO 918656949573 P. 02/02
miutuare.1

Analytical Laboratory and Testing Services

JTQ 3352 128tnA/mue. Holland. Michigan49424-9263
Phone:616-399-6070 fiW 616-399-6185
E-Mail: info@mspec.com internet: http://wwvv.mspec.com

CLIENT: EMI, Inc.
355 E. Campus View Blvd. #250
Columbus, OH 43235

DATE:

ANALYSIS OF:

REPORTED BY:

DATS RECEIVED:

Attn: SUB Dragt
Re: Lubrizol/ereiner's Lagoon

May 30, 2000

Treated Soil Sample*

Robert K. Zahray, Laboratory Director

Receivedd from IT Croup on April 26, 2000.

F— pie IPs LBA-2C Lab ID: 0005203-01 Collected: 05/16/00

sax RESULT UNITS ANALYZED BY METHOD RL

PH
Syn. Pcpt. Leaching Proc.
Chromium, Hexavalent

1 Is Prep, Aqueous

12.5
05/18/00

0.021
0.037

05/18/00
9.7

s.u.
date extracted
mg/L

date digeeted
/jg/L

05/18/00
05/18/00
05/17/00
05/18/00

05/18/00

US
HS
MBR
JA
JA
HL

EPA 9040
EPA 1312
EPA 7196
EPA 7421
SPA 3010H
EPA 8260

0-14

0.005
0.0010

1.0

ID: LBA-37 Lab ID: 0005203-02 Collected: OS/16/00

RESULT UNITS ANALYZED BY METHOD RL

Syn. Pcpt. Leaching Proc.
orum, Baxavalent

Metals Prep, Aqueous
Benzene

12.4
05/18/00

0.019
0.067

05/18/00
8.1

9.U.
date extracted
ng/L
mg/L
date digested

05/18/00
05/18/00
OS/17/00
05/19/00

05/18/00

HS
HS
MBR
JA
JA
HL

EPA 9040
EPA 1312
EPA 7196
EPA 7421
SPA 3010M
EPA 8260

0-14

0.005
0.0010

1.0

IT Group - Paul Lear

HO = Not Detected
RL = Reporting Limit Page 1 of 1

HRY 30 '80 11:19 PflRF CO



STABILIZATION TREATABILITY TESTING

Appendix B - L'nconfined Compresssive Strength Reports

ERM Grtuier s Ligooo June 22, 2000



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-2 (7days)

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

373.92 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

3/28/00

10.2

1.87

Load

db)

0
5
10
15
20
25

25.5

Strain

(0.001 in)

0
13
39
87
139
198
210

Total
Strain
(in)

0.000
0.013
0.039
0.087
0.139
0.198
0.210

Unit
Strain

0.000
0.001
0.004
0.009
0.014
0.019
0.021

Corrected
Area
(in*2)

3.043
3.047
3.055
3.070
3.085
3.104
3.107

Stress

(psi)

0.00
1.64
3.27
4.89
6.48
8.05
8.21



Unconfined Compressive Strength
ASTMD2166-85

Project: ERMLubrizol

Sample Description: LBA-2 (14days)

Analvst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

376.05 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

4/4/00

10.2

1.88

Load

Ob)

0
10
20
30
35
40
45
50

51.4

Strain

(0.001 in)

0
9

21
60
90
120
154
195
215

Total
Strain
(in)

0.000
0.009
0.021
0.060
0.090
0.120
0.154
0.195
0.2 1<

Unit
Strain

0.000
0.001
0.002
0.006
0.009
0.01"

j2\

Corrected
Area
(in-2)

3.043
3.046
3.050
3.061
3.071
3.080
3.090
3.103
3.109

Stress

(psi)

0.00
3.28
6.56
9.80
11.40
12.99
14.56
16.11
16.53



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-4 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

(lb)

0
10
20
30
40
45
50
55
60
65

68.5

(cmA3):

Strain

(0.001 in)

0
7
13
21
49
66
83
104
122
144
182

388.58
5.0

200.28

Total
Strain
(in)

0.000
0.007
0.013
0.021
0.049
0.066
0.083
0.104
0.122
0.144
0.182

Date: 3/28/00

Sample Height (cm): 10.2

Bulk Density (g/cmA3):

Unit Corrected
Strain

0.000
0.001
0.001
0.002
0.005
0.006
0.008
0.010
0.012
0.014
0.018

Area
(in*2)

3.043
3.046
3.047
3.050
3.058
3.063
3.068
3.075
3.080
3.087
3.099

1.94

Stress

(psi)

0.00
3.28
6.56
9.84
13.08
14.69
16.30
17.89
19.48
21.06
22.11



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-4 (14days)

Analvst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

388.52 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

4/4/00

10.2

1.94

Load

Ob)

0
10
20
40
60
100
130
150
180
210
240

254.6

Strain

(0.001 in)

0
2
4
7
9
14
19
21
26
31
41
48

Total
Strain
(in)

0.000
0.002
0.004
0.007
0.009
0.014
0.019
0.021
0.026
0.031
0.041
0.048

Unit
Strain

0.000
0.000
0.000
0.001
0.001
0.001
0.002
0.002
0.003
0.003
0.004
0.005

Corrected
Area
(inA2)

3.043
3.044
3.045
3.046
3.046
3.048
3.049
3.050
3.051
3.053
3.056
3.058

Stress

(psi)

0.00
3.29
6.57
13.13
19.70
32.81
42.64
49.19
58.99
68.79
78.54
83.26



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-6 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

(lb)

0
10
20
25
30
35
40

43.6

(cmA3):

Strain

(0.001 in)

0
27
74
98
120
144
168
205

382.99
5.0

200.28

Total
Strain
(in)

0.000
0.027
0.074
0.098
0.120
0.144
0.168
0.205

Date:

Sample Height (cm):

Bulk Density (g/cm-3):

Unit Corrected
Strain

0.000
0.003
0.007
0.010
0.012
0.014
0.016
0.020

Area
(inA2)

3.043
3.052
3.066
3.073
3.080
3.087
3.094
3.106

3/28/00

10.2

1.91

Stress

(psi)

0.00
3.28
6.52
8.14
9.74
11.34
12.93
14.04



Unconfined Compressive Strength
ASTMD2166-85

Project: ERMO-ubrizol

Sample Description: LBA-6 (14days)

Analvst: RGB Date: 4/4/00

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

(lb)

0
10
20
30
40
50
58

(cmA3):

Strain

(0.001 in)

0
15
33
63
98
132
185

374.29
5.0

198.31

Total
Strain
(in)

0.000
0.015
0.033
0.063
0.098
0.132
r

Sample Height (cm):

Bulk Density (g/cm-3):

Unit Corrected
Strain

0.000
0.00 1
0.003
0.006
0.010
0013

U18

Area
(in*2)

3.043
3.048
3.053
3.063
3.073
3.084
3.100

10.1

1.89

Stress

(psi)

0.00
3.28
6.55
9.80
13.02
16.21
18.71



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-8 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

(Ib)

0
10
20
30
40
50
60
70
80
90
100
105

•

Strain

(0.001 in)

0
5
13
24
32
43
55
66
80
94
112
126

384.38
5.0

200.28

Total
Strain
(in)

0.000
0.005
0.013
0.024
0.032
0.043
0.055
0.066
0.080
0.094
0.112
0.126

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.001
0.002
0.003
0.004
0.005
0.006
0.008
0.009
0.011
0.012

Corrected
Area
(inA2)

3.043
3.045
3.047
3.051
3.053
3.056
3.060
3.063
3.067
3.072
3.077
3.081

3/28/00

10.2

1.92

Stress

(psi)

0.00
3.28
6.56
9.83
13.10
16.36
19.61
22.85
26.08
29.30
32.50
34.07



Unconfined Compressive Strength
ASTMD: 166-85

Project: ERMlubrizol

Sample Description: LBA-8 (14days)

Analvst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

386.69 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

4/4/00

10.2

1.93

Load

flb)

0
10
30
50
70
90
110
120
130
140

Strain

(0.001 in)

0
3
7
18
36
58
82
95
108
124
140

Total
Strain
(in)

0.000
0.003
0.007
0.018
0.036
0.058
0.082
0.095
0.108
0.124
0.140

Unit
Strain

0.000
0.000
0.001
0.002
0.004
0.006
0.008
0.009
0.011
0.012
0.014

Corrected
Area
(in*2)

3.043
3.044
3.046
3.049
3.054
3.061
3.068
3.072
3.076
3.081
3.086

Stress

(psi)

0.00
328
9.85
16.40
22.92
29.40
35.85
39.06
42.26
45.44
46.50



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-10 (7days)

Analyst: RGB Date: 3/28/00

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

db)

0
10
20
40
60
80
100
120

127.6

(cmA3):

Strain

(0.001 in)

0
8

21
36
45
57
70
83
100

360.47
5.0

188.50

Total
Strain
(in)

0.000
0.008
0.021
0.036
0.045
0.057
0.070
0.083
0.100

Sample Height (cm):

Bulk Density (g/cm-3):

Unit Corrected
Strain

0.000
0.001
0.002
0.004
0.005
0.006
0.007
0.009
0.010

Area
(in-2)

3.043
3.046
3.050
3.055
3.058
3.062
3.066
3.070
3.075

9.6

1.91

Stress

(psi)

0.00
3.28
6.56
13.09
19.62
26.13
32.62
39.09
41.49



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-10(14days)

AnaJvst: RGB Date: 4/4/00

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

Ob)

0
10
30
50
70
100
130
150

154.8

(cmA3):

Strain

(0.001 in)

0
4
10
16
20
27
39
54
68

380.96
5.0

200.28

Total
Strain
(in)

0.000
0.004
0.010
0.016
0.020
0.027
0.039
0.054
0.068

Sample Height (cm):

Bulk Density

Unit
Strain

0.000
0.000
0.001
0.002
0.002
0.003
0.004
0.005
0.007

(g/cmA3):

Corrected
Area
(in-2)

3.043
3.045
3.046
3.048
3.049
3.052
3.055
3.060
3.064

10.2

1.90

Stress

(psi)

0.00
3.28
9.85
16.40
22.%
32.77
42.55
49.03
50.52



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-15 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

(Ib)

0
10
30
70
90
120
150
180
200
209

•'

Strain

(0.001 in)

0
2
6
11
15
20
25
34
47
70

391.17
5.0

200.28

Total
Strain

(in)

0.000
0.002
0.006
0.011
0.015
0.020
0.025
0.034
0.047
0.070

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.001
0.001
0.001
0.002
0.002
0.003
0.005
0.007

Corrected
Area
(in-2)

3.043
3.044
3.045
3.047
3.048
3.049
3.051
3.054
3.058
3.064

3/28/00

10.2

1.95

Stress

(psi)

0.00
3.29
9.85
22.98
29.53
39.35
49.17
58.95
65.41
68.20



Unconfmed Compressive Strength
ASTMD: 166-85

Project: ERMLubrizol

Sample Description: LBA-18 (7days)

Analvst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

402.34 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

3/28/00

10.2

2.01

Load

Ob)

0
30
60
100

\j
160
190
220
250

278.6

Strain

(0.001 in)

0
1
2
5
7
10
15
20
28
55

Total
Strain
(in)

0.000
0.001
0.002
0.005
0.007
0.010
0.015
0.020
0.028
0.055

Unit
Strain

0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.002
0.003
0.005

Corrected
Area
(in-2)

3.043
3.044
3.044
3.045
3.046
3.046
3.048
3.049
3.052
3.060

Stress

(psi)

0.00
9.86
19.71
32.84
42.69
52.52
62.34
72.15
81.92
91.05



Unconfirmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-19 (Tdays)

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

364.16 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

3/28/00

10.2

1.82

Load

Ob)

0
1
2
5
7
9
11
13
15
17
18
20
21
22

22.3

Strain

(0.001 in)

0
10
20
65
93
122
143
170
193
218
230
258
273
290
300

Total
Strain

(in)

0.000
0.010
0.020
0.065
0.093
0.122
0.143
0.170
0.193
0.218
0.230
0.258
0.273
0.290
0.300

Unit
Strain

0.000
0.001
0.002
0.006
0.009
0.012
0.014
0.017
0.019
0.021
0.023
0.025
0.027
0.028
0.029

Corrected
Area
(in*2)

3.043
3.046
3.049
3.063
3.071
3.080
3.087
3.095
3.102
3.110
3.114
3.122
3.127
3.132
3.136

Stress

(psi)

0.00
0.33
0.66
1.63
2.28
2.92
3.56
4.20
4.84
5.47
5.78
6.41
6.72
7.02
7.11



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-19(14days)

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cm*3):

361.00 Sample Height (cm):
5.0

198.31 Bulk Density (g/cmA3):

4/4/00

10.1

1.82

Load

Ob)

0
3
6
9
12
15
18
-k •

24.4

Strain

(0.001 in)

0
24
66
108
142
175
208
238
285
300

Total
Strain
(in)

0.000
0.024
0.066
0.108
0.142
0.175
0.208
0.238
0.285
0.300

Unit
Strain

0.000
0.002
0.007
0.011
0.014
0.017
0.021
0.024
0.028
0.030

Corrected
Area

(inA2)

3.043
3.051
3.063
3.076
3.087
3.097
3.107
3.117
3.132
3.137

Stress

(psi)

0.00
0.98
1.96
2.93
3.89
4.84
5.79
6.74
7.66
7.78



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-24 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

(Ib)

0
10
30
50
57

:

Strain

(0.001 in)

0
2
10
21
34

332.82
5.0

200.28

Total
Strain
(in)

0.000
0.002
0.010
0.021
0.034

Date

Sample Height (cm):

Bulk Density (g/cm-3):

Unit Corrected
Strain

0.000
0.000
0.001
0.002
0.003

Area
(inA2)

3.043
3.044
3.046
3.050
3.054

3/28/00

10.2

1.66

Stress

(psi)

0.00
3.29
9.85
16.40
18.67



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA-24 (14days)

Anaivst: RGB Date: 4/4/00

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

Load

Ob)

0
10
20
40
60
62

Strain

(0.001 in)

0
4
7
12
19
23

334.19
5.0

200.28

Total
Strain
(in)

0.000
0.004
0.007
0.012
0.019
0.023

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.001
0.001
0.002
0.002

Corrected
Area
(inA2)

3.043
3.045
3.046
3.047
3.049
3.050

10.2

1.67

Stress

(psi)

0.00
328
6.57
13.13
19.68
20.33



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA 25 7 days

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

376.18 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

5/5/00

10.2

1.88

Load

db)

0
5
10
15
20
25
30

34.2

Strain

(0.001 in)

0
4

21
58
100
141
188
238

Total
Strain
(in)

0.000
0.004
0.021
0.058
0.100
0.141
0.188
0.238

Unit
Strain

0.000
0.000
0.002
0.006
0.01 n
r

.j23

Corrected
Area
(inA2)

3.043
3.045
3.050
3.061
3.074
3.086
3.101
3.116

Stress

(psi)

0.00
1.64
3.28
4.90
6.51
8.10
9.68
10.98



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA 25 14 days

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (c

Load

Ob)

0
10
20
30
40
50

502

mA3):

Strain

(0.001 in)

0
9

27
74
129
206
220

377.42
5.0

20028

Total
Strain
(in)

0.000
0.009
0.027
0.074
0.129
0206
0.220

Date: 5/12/00

Sample Height (cm): . 10.2

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.001
0.003
0.007
0.013
0.020
0.022

Corrected
Area
(inA2)

3.043
3.046
3.052
3.066
3.082
3.106
3.111

1.88

Stress

(psi)

0.00
328
6.55
9.79
12.98
16.10
16.14



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA26 7 days

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

Ob)

0
40
70
90
120
150

160.2

'•

Strain

(0.001 in)

0
1
6
9
15
33
65

387.75
5.0

200.28

Total
Strain
(in)

0.000
0.001
0.006
0.009
0.015
0.033
0.065

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.001
0.001
0.001
OW
•

Corrected
Area
(in-2)

3.043
3.044
3.045
3.046
3.048
3.053
3.063

5/5/00

10.2

1.94

Stress

(psi)

0.00
13.14
22.99
29.55
39.37
49.13
52.30



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA 26 14 days

Analyst: RGB Dale:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

387.95 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

5/12/00

10.2

1.94

Load

Ob)

0
30
60
90
120
150
180
197

Strain

(0.001 in)

0
2
7
13
19
27
40
75

Total
Strain
(in)

0.000
0.002
0.007
0.013
0.019
0.027
0.040
0.075

Unit
Strain

0.000
0.000
0.001
0.001
0.002
0.003
0.004
0.007

Corrected
Area
(^2)

3.043
3.044
3.046
3.047
3.049
3.052
3.055
3.066

Stress

(psi)

0.00
9.86
19.70
29.53
39.36
49.16
58.91
64.25



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA 27 7 days

Analyst: RGB Date: 5/5/00

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

(Ib)

0
10
30
40
50
60

63.7

(cmA3):

Strain

(0.001 in)

0
3

34
64
97
134
175

383.69
5.0

200.28

Total
Strain
(in)

0.000
0.003
0.034
0.064
0.097
0.134
0.175

Sample Height (cm):

Bulk Density (g/cm*3):

Unit Corrected
Strain

0.000
0.000
0.003
0.006
0.010
0.013
0.017

Area
(inA2)

3.043
3.044
3.054
3.063
3.073
3.084
3.097

10.2

1.92

Stress

(psi)

0.00
3.28
9.82
13.06
16.27
19.46
20.57



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERMLubnzol

Sample Description: LBA 27 14 days

Analyst:

Sample Weight (g):

RGB

Sample Diameter (cm):

Sample Volume (cmA

Load

(lb)

0
20
60
90
120
150
180
210

225.3

3):

Strain

(0.001 in)

0
2
5
10
15
20
26
35
55

380.87
5.0

200.28

Total
Strain
(in)

0.000
0.002
0.005
0.010
0.015
0.020
0.026
0.035
0.055

Date.

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.000
0.001
0.001
0.002
0.003
0.003
0.005

Corrected
Area
(in*2)

3.043
3.044
3.045
3.046
3.048
3.049
3.051
3.054
3.060

5/12/00

10.2

1.90

Stress

(psi)

0.00
6.57
19.70
29.54
39.37
49.19
58.99
68.76
73.63



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA 28 7 days

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

384.00 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

5/5/00

10.2

1.92

Load

(Ib)

0
10
20
30

' 40
50
60

69.3

Strain

(0.001 in)

0
7

20
35
55
75
99
140

Total
Strain
(in)

0.000
0.007
0.020
0.035
0.055
0.075
0.099
0.140

Unit
Strain

0.000
0.001
0.002
0.003
0.005
0.007
0.010
0.014

Corrected
Area
(in*2)

3.043
3.046
3.049
3.054
3.060
3.066
3.073
3.086

Stress

(psi)

0.00
3.28
6.56
9.82
13.07
16.31
19.52
22.46



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBA 28 14 days

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cm*3):

380.75 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

5/12/00

10.2

1.90

Load

Ob)

0
10
30
60
90
104

Strain

(0.001 in)

0
5
8
15
40
78

Total
Strain
(in)

0.000
0.005
0.008
0.015
0.040
0.078

Unit
Strain

0.000
0.000
0.001
0.001
0.004
0.008

Corrected
Area
(in-2)

3.043
3.045
3.046
3.048
3.055
3.067

Stress

(psi)

0.00
3.28
9.85
19.69
29.46
33.91



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-2 (7days)

Analyst:

Sample Weight (g]
Sample Diameter (

Sample Volume (c

Load

Ob)

0

RGB

): 355.08
cm): 5.0

mA3): 200.28

Strain Total
Strain

(0.001 in) (in)

0 0.000

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit Corrected
Strain Area

(in-2)

0.000 3.043

3/28/00

10.2

1.77

Stress

(psi)

0.00
Sample broke during demolding. Very wet and soft.



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-2 (14days)

Analvst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cm"3):

352.67 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

0 0.000 0.000 3.043

4/4/00

10.2

1.76

Load

Ob)

Strain

(0.001 in)

Total
Strain
(in)

Unit
Strain

Corrected
Area
(in*2)

Stress

(psi)

0.00



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-4 (7days)

Analyst: RGB Date: 3/28/00

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

Load Strain

(Ib) (0.001 in)

0 0
5 11
10 26
15 45
20 74

100

375.55
5.0

200.28

Total
Strain
(in)

0.000
0.011
0.026
0.045
0.074
0.100

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.001
0.003
0.004
0.007
0.010

Corrected
Area
(inA2)

3.043
3.047
3.051
3.057
3.066
3.074

10.2

1.88

Stress

(Psi)

0.00
1.64
3.28
4.91
6.52
7.00



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERMTubrizol

Sample Description: LBB-4 (14days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

Ob)

0
10
20
30

31.7

(cmA3):

Strain

(0.001 in)

0
18
47
98
127

Date: 4/4/00

381.87
5.0

200.28

Total
Strain
(in)

0.000
0.018
0.047
0.098
0.127

Sample Height (cm):

Bulk Density

Unit
Strain

0.000
0.002
0.005
0.010
0.012

(g/cmA3):

Corrected
Area
(in-2)

3.043
3.049
3.058
3.073
3.082

10.2

1.91

Stress

(psi)

0.00
3.28
6.54
9.76
10.29



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-6 (7days)

Analyst: R

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

(Ib)

0
5
10
15
20

24.4

GB

•

Strain

(0.001 in)

0
12
28
47
70
120

370.84
5.0

200.28

Total
Strain
(in)

0.000
0.012
0.028
0.047
0.070
0.120

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit Corrected
Strain Area

(inA2)

0.000 3.043
0.001 3.047
0.003 3.052
0.005 3.058
0.007 3.064
0.012 3.080

3/28/00

10.2

1.85

Stress

(psi)

0.00
1.64
3.28
4.91
6.53
7.92



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-6 (14days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (en

Load

(lb)

0
10
20

22.8

iA3):

Strain

(0.001 in)

0
20
62
100

Date: 4/4/00

368.43
5.0

200.28

Total
Strain
(in)

0.000
0.020
0.062
0.100

Sample Height (cm):

Bulk Density

Unit
Strain

0.000
0.002
0.006
0.010

(g/cmA3):

Corrected
Area

(^2)

3.043
3.049
3.062
3.074

10.2

1.84

Stress

(psi)

0.00
3.28
6.53
7.42



Unconfirmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-8 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

(lb)

0
10
20
24

:

Strain

(0.001 in)

0
12
42
70

368.81
5.0

200.28

Total
Strain
(in)

0.000
0.012
0.042
0.070

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.001
0.004
0.007

Corrected
Area
(in-2)

3.043
3.047
3.056
3.064

3/28/00

10.2

1.84

Stress

(psi)

0.00
3.28
6.54
7.83



Unconfined Compressive Strength
ASTMD2166-85

Project: ERMLubrizol

Sample Description: LBB-8 (14da\ s)

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

369.48 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

4/4/00

10.2

1.84

Load

Ob)

0
10
20
25
30
35

39.6

Strain

(0.001 in)

0
12
33
46
62
80
110

Total
Strain
(in)

0.000
0.012
0.033
0.046
0.062
0.080
0.110

Unit
Strain

0.000
0.001
0.003
0.005
0.006
0.008
0.011

Corrected
Area
(inA2)

3.043
3.047
3.053
3.057
3.062
3.067
3.077

Stress

(psi)

0.00
3.28
6.55
8.18
9.80
11.41
12.87



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-10 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

(lb)

0
10
15
20
-> •

(cmA3):

Strain

(0.001 in)

0
17
30
48
*Q

368.37
5.0

200.28

Total
Strain
(in)

0.000
0.017
0.030
0.048
0060

Date: 3/28/00

Sample Height (cm):

Bulk Density (g/cm-3):

Unit Corrected
Strain

0.000
0.002
0.003
0.005

~

Area
(in*2)

3.043
3.049
3.052
3.058
3.064
3.069

10.2

1.84

Stress

(psi)

0.00
3.28
4.91
6.54
8.16
8.93



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/LubrizoI

Sample Description: LBB-10(14days)

Analvst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

Load

flb) (0

0
10
20
25
30
35
37

Strain

.001 in)

0
7

24
35
48
68
88

364.67
5.0

200.28

Total
Strain

(in)

0.000
0.007
0.024
0.035
0.048
0.068
0.088

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.001
0.002
0.003
0.005
0.007
0.009

Corrected
Area
(inA2)

3.043
3.046
3.051
3.054
3.058
3.064
3.070

4/4/00

10.2

1.82

Stress

(psi)

0.00
328
6.56
8.19
9.81
11.42
12.05



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-15 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

Ob)

0
5
10
15

15.4

:

Strain

(0.001 in)

0
14
41
83
100

374.77
5.0

200.28

Total
Strain
(in)

0.000
0.014
0.041
0.083
0.100

Date: 3/28/00

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.001
0.004
0.008
0.010

Corrected
Area
(in-2)

3.043
3.048
3.056
3.068
3.074

10.2

1.87

Stress

(psi)

0.00
1.64
3.27
4.89
5.01



Unconfined Compressive Strength
ASTMD2166-85

Project:

Sample Description:

ERMlubrizol

LBB-i^(14days)

Analyst:

Sample Weight (g):

RGB

Sample Diameter (cm):

Sample Volume (cm

Load

Ob)

0
10
20
25
27

-3):

Strain

(0.001 in)

0
19
57
85
112

371.37
5.0

200.28

Total
Strain
(in)

0.000
0.019
0.057
0.085
0.112

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit Corrected
Strain Area

(in*2)

0.000 3.043
0.002 3.049
0.006 3.061
0.008 3.069
0.01 1 3.077

4/4/00

10.2

1.85

Stress

(psi)

0.00
3.28
6.53
8.15
8.77



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-18 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

(lb)

0
10
20
30
40
50

51.3

(cmA3):

Strain

(0.001 in)

0
5
17
36
60
93
105

386.36
5.0

200.28

Total
Strain
(in)

0.000
0.005
0.017
0.036
0.060
0.093
0.105

Date: 3/28/00

Sample Height (cm): 10.2

Bulk Density (g/cm*3):

Unit Corrected
Strain

0.000
0.000
0.002
0.004
0.006
0.009
0.010

Area
(inA2)

3.043
3.045
3.049
3.054
3.061
3.071
3.075

1.93

Stress

(psi)

0.00
3.28
6.56
9.82
13.07
16.28
16.68



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-18 (14days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

Ob)

0
10
20
30
40
50

55.4

Strain

(0.001 in)

0
9
15
25
37
57
85

383.51
5.0

200.28

Total
Strain
(in)

0.000
0.009
0.015
0.025
0.037
0.057
0.085

Date:

Sample Height (cm):

Bulk Density-

Unit
Strain

0.000
0.001
0.001
0.002
0.004
0.006
0.008

(g/craA3):

Corrected
Area
(in*2)

3.043
3.046
3.048
3.051
3.055
3.061
3.069

4/4/00

10.2

1.91

Stress

(psi)

0.00
3.28
6.56
9.83
13.10
16.34
18.05



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-19 (7days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

Load Strain

(Ib) (0.001 in)

0 0
5 5
10 19
15 38
20 67

22.5 97

361.73
5.0

200.28

Total
Strain
(in)

0.000
0.005
0.019
0.038
0.067
0.097

Date: 3/28/00

Sample Height (cm): 1 0.2

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.002
0.004
0.007
0.010

Corrected
Area
(inA2)

3.043
3.045
3.049
3.055
3.064
3.073

1.81

Stress

(psi)

0.00
1.64
3.28
4.91
6.53
7.32



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-19(14days)

Analyst; RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

Ob)

0
10
17

18.6

:

Strain

(0.001 in)

0
16
43
68

349.60
5.0

200.28

Total
Strain
(in)

0.000
0.016
0.043
0.068

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit Corrected
Strain Area

(^2)

0.000 3.043
0.002 3.048
0.004 3.056
0.007 3.064

4/4/00

10.2

1.75

Stress

(psi)

0.00
3.28
5.56
6.07



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-24 (7days)

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

319.36 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

3/28/00

10.2

1.59

Load

(Ib)

0
5
10
15
20

23.4

Strain

(0.001 in)

0
3
7
13
17
25

Total
Strain
(in)

0.000
0.003
0.007
0.013
0.017
0.025

Unit
Strain

0.000
0.000
0.001
0.001
0.002
0.002

Corrected
Area
(inA2)

3.043
3.044
3.046
3.047
3.049
3.051

Stress

(psi)

0.00
1.64
3.28
4.92
6.56
7.67



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-24 (14days)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

Ob)

0
10
20

25.7

(cmA3):

Strain

(0.001 in)

0
4
13
25

315.33
5.0

200.28

Total
Strain
(in)

0.000
0.004
0.013
0.025

Date: 4/4/00

Sample Height (cm):

Bulk Density (g/cm*3):

Unit Corrected
Strain

0.000
0.000
0.001
0.002

Area
(inA2)

3.043
3.045
3.047
3.051

10.2

1.57

Stress

(psi)

0.00
328
6.56
8.42



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-25 (Sdays)

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

369.16 Sample Height (cm):
5.0

t

200.28 Bulk Density (g/cmA3):

4/4/00

10.2

1.84

Load

db)

0
10
30
50
70
90
120
150
180
200
220
226

Strain

(0.001 in)

0
2
7
11
15
18
25
32
37
46
57
75

Total
Strain
(in)

0.000
0.002
0.007
0.011
0.015
0.018
0.025
0.032
0.037
0.046
0.057
0.075

Unit
Strain

0.000
0.000
0.001
0.001
0.001
0.002
0.002
0.003
0.004
0.005
0.006
0.007

Corrected
Area
(in*2)

3.043
3.044
3.046
3.047
3.048
3.049
3.051
3.053
3.055
3.057
3.061
3.066

Stress

(psi)

0.00
3.29
9.85
16.41
22.97
29.52
39.33
49.13
58.93
65.42
71.88
73.71



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB-26 (Sdays)

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

Ob)

0
10
20
30
33

33.5

(cm-3):

Strain

(0.001 in)

0
6
17
36
53
66

335.82
5.0

200.28

Total
Strain
(in)

0.000
0.006
0.017
0.036
0.053
0.066

Date: 4/4/00

Sample Height (cm): 1 02

Bulk Density

Unit
Strain

0.000
0.001
0.002
0.004
0.005
0.006

(g/cmA3):

Corrected
Area
(in-2)

3.043
3.045
3.049
3.054
3.059
3.063

1.68

Stress

(psi)

0.00
3.28
6.56
9.82
10.79
10.94



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 27 (A) 7 days

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

(Ib)

0
10
30
50
70
100
130
160
190
220
250
280
310

325.6

•

Strain

(0.001 in)

0
1
2
4
5
8
10
13
16
18
24
29
40
58

361.92
5.0

200.28

Total
Strain
(in)

0.000
0.001
0.002
0.004
0.005
0.008
0.010
0.013
0.016
0.018
0.024
0.029
0.040
0.058

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.002
0.002
0.002
0.003
0.004
0.006

Corrected
Area
(in-2)

3.043
3.044
3.044
3.045
3.045
3.046
3.046
3.047
3.048
3.049
3.051
3.052
3.055
3.061

4/18/00

10.2

1.81

Stress

(psi)

0.00
3.29
9.86
16.42
22.99
32.83
42.67
52.51
62.33
72.16
81.95
91.74
101.46
106.38



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 28 (B) 7 days

Analyst:

Sample Weight (g):

RGB

Sample Diameter (cm):

Sample Volume (cmA3):

Load

Ob)

0
10
30
50
70
100
130
150
180

2082

Strain

(0.001 in)

0
2
8
12
15
21
27
32
44
75

356.38
5.0

200.28

Total
Strain
(in)

0.000
0.002
0.008
0.012
0.015
0.021
0.027
0.032
0.044
0.075

Date:

Sample Height (cm):

Bulk Density (g/cm-3):

Unit Corrected
Strain

0.000
0.000
0.001
0.001
0.001
0.002
0.003
0.003
0.004
0.007

Area
(in-2)

3.043
3.044
3.046
3.047
3.048
3.050
3.052
3.053
3.057
3.066

4/18/00

10.2

1.78

Stress

(psi)

0.00
3.29
9.85
16.41
22.97
32.79
42.60
49.13
58.89
67.91



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 29 (C) 7 days

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

(Ib)

0
20
50
80
110
130
160
190
220
230

231.8

(cmA3):

Strain

(0.001 in)

0
3
8
12
15
18
22
30
44
58
65

360.72
5.0

200.28

Total
Strain
(in)

0.000
0.003
0.008
0.012
0.015
0.018
0.022
0.030
0.044
0.058
0.065

Date:

Sample Height (cm):

Bulk Density (g/cm*3):

Unit Corrected
Strain

0.000
0.000
0.001
0.001
0.001
0.002
0.002
0.003
0.004
0.006
0.006

Area
(in*2)

3.043
3.044
3.046
3.047
3.048
3.049
3.050
3.052
3.057 .
3.061
3.063

4/18/00

10.2

1.80

Stress

(psi)

0.00
6.57
16.42
26.26
36.09
42.64
52.46
62.25
71.98
75.14
75.68



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 30 (D) 7 days

Analyst: RGB Date: 4/18/00

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

Ob)

0
10
20
30
50
70
90
120
140

141.7

(cmA3):

Strain

(0.001 in)

0
18
22
26
34
43
53
72
100
115

353.39
5.0

200.28

Total
Strain
(in)

0.000
0.018
0.022
0.026
0.034
0.043
0.053
0.072
0.100
0.115

Sample Height (cm):

Bulk Density-

Unit
Strain

0.000
0.002
0.002
0.003
0.003
0.004
0.005
0.007
0.010
0.011

(g/cm*3):

Corrected
Area
(inA2)

3.043
3.049
3.050
3.051
3.054
3.056
3.059
3.065
3.074
3.078

10.2

1.76

Stress

(psi)

0.00
3.28
6.56
9.83
16.37
22.90
29.42
39.15
45.55
46.03



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 30 (D) 14 days

Analyst:

Sample Weight (g):

RGB

Sample Diameter (cm):

Sample Volume (cm

Load

(Ib)

0
10
30
50
70
90
110
130
150

168.8

-3):

Strain

(0.001 in)

0
3
12
19
26
32
40
50
61
90

353.19
5.0

200.28

Total
Strain
(in)

0.000
0.003
0.012
0.019
0.026
0.032
0.040
0.050
0.061
0.090

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.001
0.002
0.003
0.003
0.004
0.005
0.006
0.009

Corrected
Area
(inA2)

3.043
3.044
3.047
3.049
3.051
3.053
3.055
3.058
3.062
3.071

4/25/00

10.2

1.76

Stress

(psi)

0.00
3.28
9.85
16.40
22.94
29.48
36.00
42.51
48.99
54.97



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 31 (E) 7 days

AnaJvst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

351.76 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

4/18/00

102

1.76

Load

Ob)

0
10
30
50
70
90
110
130

138.7

Strain

(0.001 in)

0
2
8
15
22
30
40
59
80

Total
Strain
(in)

0.000
0.002
0.008
0.015
0.022
0.030
0.040
0.059
0.080

Unit
Strain

0.000
0.000
0.001
0.001
0.002
0.003
0.004
0.006
0.008

Corrected
Area
(in-2)

3.043
3.044
3.046
3.048
3.050
3.052
3.055
3.061
3.067

Stress

(psi)

0.00
329
9.85
16.40
22.95
29.48
36.00
42.47
45.22



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 31 (E) 14 days

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

350.85 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

4/25/00

10.2

1.75

Load

(Ib)

0
20
40
60
80
100
120
140
160

163.9

Strain

(0.001 in)

0
2
7
12
17
22
27
35
50
65

Total
Strain
(in)

0.000
0.002
0.007
0.012
0.017
0.022
0.027
0.035
0.050
0.065

Unit
Strain

0.000
0.000
0.001
0.001
0.002
0.002
0.003
0.003
0.005
0.006

Corrected
Area
(in*2)

3.043
3.044
3.046
3.047
3.049
3.050
3.052
3.054
3.058
3.063

Stress

(psi)

0.00
6.57
13.13
19.69
26.24
32.79
39.32
45.84
52.31
53.51



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 32 (F) 7 days

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume

Load

Ob)

0
5
10

13.4

(cmA3):

Strain

(0.001 in)

0
17
45
105

Date: 4/18/00

367.09
5.0

200.28

Total
Strain
(in)

0.000
0.017
0.045
0.105

Sample Height (cm):

Bulk Density

Unit
Strain

0.000
0.002
0.004
0.010

(g/cmA3):

Corrected
Area
(inA2)

3.043
3.049
3.057
3.075

10.2

1.83

Stress

(psi)

0.00
1.64
3.27
4.36



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 32 (F) 14 days

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

363.85 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

4/25/00

10.2

1.82

Load

(Ib)

0
10
30
50
70
90
110
130
150
170
177

Strain

(0.001 in)

0
3
8
12
18
23
28
37
47
64
80

Total
Strain
(in)

0.000
0.003
0.008
0.012
0.018
0.023
0.028
0.037
0.047
0.064
0.080

Unit
Strain

0.000
0.000
0.001
0.001
0.002
0.002
0.003
0.004
0.005
0.006
0.008

Corrected
Area
(in-2)

3.043
3.044
3.046
3.047
3.049
3.050
3.052
3.055
3.058
3.063
3.067

Stress

(psi)

0.00
3.28
9.85
16.41
22.96
29.51
36.04
42.56
49.06
55.51
57.70



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERMLubrizol

Sample Description: LBB 33 (G) 7 days

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

Ob)

0
5
10
20

29.9

:

Strain

(0.001 in)

0
^

6
18
75

369.24
5.0

200.28

Total
Strain
(in)

0.000
0.003
0.006
0.018
0.075

Date: 4/18/00

Sample Height (cm): 10.2

Bulk Density

Unit
Strain

0.000
0.000
0.001
0.002
0.007

(g/cmA3):

Corrected
Area

(in*2)

3.043
3.044
3.045
3.049
3.066

1.84

Stress

(psi)

0.00
1.64
3.28
6.56
9.75



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/LubrizoI

Sample Description: LBB 33 (G) 14 days

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

(Ib)

0
10
30
50
70
90
91

•

Strain

(0.001 in)

0
2
7
15
25
46
55

361.87
5.0

200.28

Total
Strain
(in)

0.000
0.002
0.007
0.015
0.025
0.046
0.055

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.001
0.001
0.002
0.005
0.005

Corrected
Area
(in*2)

3.043
3.044
3.046
3.048
3.051
3.057
3.060

4/25/00

10.2

1.81

Stress

(psi)

0.00
3.29
9.85
16.40
22.94
29.44
29.74



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 34 7 days

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

(lb)

0
5
10
20

24.1

•

Strain

(0.001 in)

0
14
33
80
117

369.47
5.0

200.28

Total
Strain
(in)

0.000
0.014
0.033
0.080
0.117

Date: 5/5/00

Sample Height (cm):

Bulk Density

Unit
Strain

0.000
0.001
0.003
0.008
0.011

(g/cmA3):

Corrected
Area
(in-2)

3.043
3.048
3.053
3.067
3.079

102

1.84

Stress

(psi)

0.00
1.64
328
6.52
7.83



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 34 14 days

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

db)

0
10
30
60
90
120
150

162.6

;

Strain

(0.001 in)

0
2
8
16
25
35
50
75

363.30
5.0

198.31

Total
Strain
(in)

0.000
0.002
0.008
0.016
0.025
0.035
0.050
0.075

Date:

Sample Height (cm):

Bulk Density (g/cmA3):

Unit
Strain

0.000
0.000
0.001
0.002
0.002
0.003
0.005
0.007

Corrected
Area
(in*2)

3.043
3.044
3.046
3.048
3.051
3.054
3.059
3.066

5/12/00

10.1

1.83

Stress

(psi)

0.00
3.29
9.85
19.68
29.50
39.29
49.04
53.03



Unconfined Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 35 7 days

Analyst: RGB

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3)

Load

Ob)

0
10
30
50
80
110
140

164.6

Strain

(0.001 in)

0
1
6
12
20
28
42
67

357.80
5.0

200.28

Total
Strain
(in)

0.000
0.001
0.006
0.012
0.020
0.028
0.042
0.067

Date:

Sample Height (cm):

Bulk Density

Unit
Strain

0.000
0.000
0.001
0.001
0.002
0.003
0.004
0.007

(g/cmA3):

Corrected
Area
(in^)

3.043
3.044
3.045
3.047
3.049
3.052
3.056
3.064

5/5/00

102

1.79

Stress

(psi)

0.00
3.29
9.85
16.41
2623
36.04
45.81
53.73



Unconfmed Compressive Strength
ASTMD2166-85

Project: ERM/Lubrizol

Sample Description: LBB 35 14 days

Analyst: RGB Date:

Sample Weight (g):
Sample Diameter (cm):

Sample Volume (cmA3):

360.77 Sample Height (cm):
5.0

200.28 Bulk Density (g/cmA3):

5/12/00

10.2

1.80

Load

(lb)

0
30
60
90
120
150
180

197.9

Strain

(0.001 in)

0
1
5
9
15
23
34
52

Total
Strain
(in)

0.000
0.001
0.005
0.009
0.015
0.023
0.034
0.052

Unit
Strain

0.000
0.000
0.000
0.001
0.001
0.002
0.003
0.005

Corrected
Area
(in*2)

3.043
3.044
3.045
3.046
3.048
3.050
3.054
3.059

Stress

(psi)

0.00
9.86
19.70
29.55
39.37
49.18
58.95
64.69
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5-31-OO; 8 :28AM; IT CORP
;423 482 189O * 2/ 1 l

tlieWgroup
Geotecfaiicdl Laboratory
1570 Bear Cmk Road
P.O.B«4339
OakRkfet.TouussM 37830
Ttl 865.482.6497
Fox: 865.482. 1890
A Member of Ike TT Group

HYDRAULIC CONDUCTIVITY/PERMEABILITY
ASTMD 5084

PROJECT NAME:

PROJECT NO.

ERM / Lubrizol
806133.01000000

CLIENT SAMPLE NO.

IT LAB SAMPLE NO.

LBA-4
ETDC-8682

INITIAL FINAL

Specimen diameter, cm

Specimen length, cm
Wet weight of specimen, g.

7.61
15.21 Hydraulic gradient
1288.32 1314.72 Min. consolidation stress, psi

Specimen cross-sect, area, cm*2 45.5277
Water content, % 20.3
Wet unit weight, pcf 116.2
Dry unit weight, pcf 96.6
Estimated degree of saturation, % 75.4

Estimated spec, gravity of solids 2.65

22.7
Max. consolidation stress, psi
Total backpressure, psi

18.5
2.0
10.0
6.0

Permeant Fluid Deaired Dl Water

Specimen not saturated at test close.

HCoefficient of Permeability, cm/s 1.9E-09 II

C:\We
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the
(jCOttOMCdl LwOTVetOT^
1570 BMT Ore* Road
P.O.Bac4339
OdLfafr.Tm.mrr 37830
TJ. 865.4a2.6497
Foe 865.482.1890
A

HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTM D 5084

PROJECT NAME:

PROJECT NO.

ERM/Lubrizol
806133.01000000

CLIENT SAMPLE NO. LBA-10
IT LAB SAMPLE NO. ETDC-8683

RNAL

Specimen diameter, cm 7.61
Specimen length, cm 15.21
Wet weight of specimen, g.
Specimen cross-sect, area, cm*2 45.5074

Water content. % 18.5
Wet unk weight, pcf 117.0
Dry urn weight, pcf

Hydrauic gradient 18.5
1297.89 1330.81 Min. consoEdation stress, psi 2.0

Max. consoidation stress, psi 10.0

21.5 Total backpressure, psi 6.0

Estimated
Estimated

OT SeJlWeJlKirfi, JO /2«D

Permeant Fluid Oeaired 01 Water

gravity of solids 2.65 Specimen not saturated at test dose.
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5-31-OO; 8 :2BAM; IT CORP ;423 482 1S9O

IT Corporation
Geotechiical Laboratory
1570 Bear Creek Road
P.O.B«4.339
Oak Ridfe, Tennessee 37830
T«I: 865.482.6497
Fat 865.482.1890
A Member of The IT Group

HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTMD5084

PROJECT NAME:

PROJECT NO.

ERM / Lubrizol

806133.01000000

CLIENT SAMPLE NO.

IT LAB SAMPLE NO.

LBA-1 5
ETDC-8684

INITIAL RNAL

7.63
1 5.20

Specimen diameter, cm
Specimen length, cm
Wet weight of specimen, g. 1301.12 1318.41 Min. consolidation stress, psi
Specimen cross-sect, area, cm*2 45.7660 Max. consolidation stress, psi

Water content, % 22.1
Wet unit weight, pcf
Dry unit weight, pcf

23.8

Hydraulic gradient

Total backpressure, psi

116.8
95.6

Estimated degree of saturation, % 80.3
Estimated spec, gravity of solids 2.65

Permeant Fluid

18.5
2.0
6.0
6.0

Deaired Dl Water

Specimen not saturated at test close.

||Coefficient of Permeability, cm/s 4.1E-07 ||

PERMEABILITY vs TIME
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5-3 ' -CO: :«23 «82 1890

i I

» 5x i 1

ISTDBcv Oral Rod
P.O.Boc4339

37830
TeL
Foe 865.4fl3.J890

HYDRAULIC CONDUCTIVITY/PERMEABILITY
ASTM D 5084

PROJECT NAME-

PROJECT NO.

ERM/Lufarizol

806133.01000000

INITIAL

Specimen diameter, cm

Specimen length, cm
Wet weight of specimen, g.
Specimen cross-sect, area, cm*2
Water content, %
Wet unit weight, pcf
Dry unit weight, pcf
Estimated degree of saturation, %
Estimated spec, gravity of solids

7.61
15.22
1329.02
45.4821
20.2
119.9
99.8
81.2

2.65

RNAL

1345.15

21.6

CUENT SAMPLE NO.
IT LAB SAMPLE NO.

LBA-18

ETDC-8685

Hydrauic gradient 18.5
Min. consoBdation stress, psi 2.0
Max. consoBdation stress, psi 6.0
Total backpressure, psi 6.0

Panneant Ruid D*air«d Dl Water

Specimen not saturated at test dose.
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6_ 7-OO ; 5:1 I 1 T CORP ;423 482 189O 0 2X 3

HYDRAULIC CONDUCTIVITY/ PERMEABILITY
ASTMD5084

PROJECT NAME:
PROJECT NO.

ERM / Lubrizot
806133.01000000

CLIENT SAMPLE NO.
IT LAB SAMPLE NO.

LBA-26
ETDC-8833

{INITIAL |f FINAL |
Specimen diameter, cm 7.60
Specimen length, cm 10.20 Hydraulic gradient 20.7
Wet weight of specimen, g. 1302 Min. consolidation stress, psi 2.0
Specimen cross-sect, area, cm*2 45.4214 Max. consolidation stress, psi 5.0
Water content, % Total backpressure, psi 22.0
Wet unit weight, pcf 175.5
Dry unit weight pcf Permeant Fluid Deaired 01 Water
Estimated degree of saturation, %
Estimated spec, gravity of solids 2.65

^Coefficient of Permeability, cm/s 3.0E-07
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HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTMD5084

PROJECT NAME:
PROJECT NO.

ERM / Lubrizol
806133.01000000

ran dumeter, cm

Specimen length, cm
neight of specimen, g.

men cross-sect, area, cm'

7.59

15.18
1274.2

Wet unrt weight, pcf
Dry unit weight, pcf
Estimated degree of saturation, %

115.8

2.6S

RNAL

CLIENT SAMPLE NO.
IT LAB SAMPLE NO.

LBA-27
ETDC-8834

Hydraulic gradwm 4.6
Min. consoidation stress, psi 2.0

Max. consolidation stress, psi 3.0
Total backpressure, psi 1 9.0

Permeant fluid DeaJrod W Water

jCoefficient of Pecmeebgty, cm/« 2.7E-06

PERMEABILITY vs TIME

100OOO 120000 140000

Cumuurtive BapMd TlrfM. steondi
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JT Corporation
1570 Bear Cruk Road
P.O. Box 4339

37830
TJ; 865.482.6497
Foe 065.482.1890

A Member of Tbt IT Cm*

DELIVER TO:

Company / Location _

Telephone No. _

Fax No.

FROM:

Message:

IT CORPORATION
Post Office Box 4339
1570 Bear Creek Road

Oak Ridge TN 37830

Telephone: (865) 482-6497

Fax:(865)482-1890
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5 - 3 - - C C : '69C « 6 / 1 1

IT Corporation

1570 BW Cnd Rood
P.O.Boc4339

37830
Td: 865.482jfrf97
F«c 865.482.1890

HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTMD5084

PROJECT NAME:

PROJECT NO.

ERM/Lubrizol

806133.01000000

CLIB4T SAMPLE NO.

IT LAB SAMPLE NO.

LBB-28 (B)
ETDC-8757

( INITIAL [I FINAL

Specimen dametef. cm
Specimen length, cm
Wet »»eiuht of specimen, g.

7.62
1 5.23 Hydraulic gradwnt
1175.23 1212.10 Min. consolidation stress, psi

:msS'Sect-area, cm'2 45.6138

Water content. % 20.0
Wet unit weight, pcf 105.6
Dry unit weight, pcf 88.0

Estimated spec, gravity of solids 2.65

23.7
Max. consolidation stress, psi

Total backpressure, psi

9.2
2.0
4.0
4.0

Permaant fluid Deaired Dl Water

Specimen not saturated at test dose.

jCoefficicm of Parmeabgty. cm/s 7.7E-O6

PERMEABILITY vs TIME
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Cumulative Elapsed Time, seconds
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IT Corporation
Geotcchnicol Laboratory
i570 Bear Cr«k Roocf
P.O. Bat 4339
Oak Ridfe, Tawcuee 37830
TcL 865.482.6497
Fax: 865.482.1890
A MemJ.tr of Tht IT Oraf

( HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTM D 5084

PROJECT NAME: ERM / Lubrizol
PROJECT NO. 806133.01000000

| INITIAL ( Fll

CLIENT SAMPLE NO. LBB-29 (C)
IT LAB SAMPLE NO. ETDC-8758

VIAL |

Specimen diameter, cm 7.60
Specimen length, cm 15.15 Hydraulic gradient 13.9

^ Wet weight of specimen, g. 1 1 92.28 1 202.53 Min. consolidation stress, psi 2.0
Specimen cross-sect, area, cm "2 45.3305 Max. consolidation stress, psi 5.0
Water content % 21.7 23.0 Total backpressure, psi 2.0
Wet unit weight, pcf 108.4
Dry unit weight, pcf 89.0 Permeant Fluid Deaired Dl Water
Estimated degree of saturation, % 67. 1
Estimated spec, gravity of solids 2.65 Specimen not saturated at test close.

>•'

((Coefficient of Permeability, cm/s 1.1E-06 ||

PERMEABILITY vs TIME
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5- 3 i -CC : 6 : 2*AM. i •*• COOP :«23 <82 i«90

IT Corporation
GaudmaALabonxor,

«• ex i i

P.O. 8*4339
O4 Rife TOMBM 37830
TJ: 865.44X6497
Fac865.4a2.l890

HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTMD5084

PROJECT NAME:

PROJECT NO.

ERM / Lubmol

806133.01000000

Specimen diameter, cm

Specimen length, cm
Wet weight of specimen, g.

Specimen cross-sect area, cm "2
Water tiNtleul. %

Wet unit weight, pcf

Dry unit weight, pcf

Estimated degree of saturation, %

Estimated spec, gravity of sofids

CLIENT SAMPLE NO.

IT LAB SAMPLE NO.

LBB-30(D)

ETDC-8759

INITIAL

7.63

15.16
1174.00

45.6949

24.9

105.8

84.7

69.2

2.65

| FINAL

1186.74

26.2

Hydraufic gradient 9.3
Min. consoidatkMi stress, psi 2.0

Max. consolidation stress, psi 4.0
Total backpressure, psi 4.0

Permeant Ruid Deaired CM Water

Specimen not saturated at test dose.

jCoefficieot of PenneahgtY. ctn/s 8.7E-06

PERMEABILITY vs TIME

10000 16OOO ZOOOO 1SOOO 3OOOO 3GOOO
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5-31-OO: 8 : 2 8 A M ; I T COPP ;423 482 189O

IT Corporation
Geotedmicd Laboratory
1570 Star Creek Road
P.O. Box 4339
Oak Ridge, Tennessee 37830
Tel: 865.482.6497
Fax: 865.482.1890
A Member of tht IT Group

« 1 Ox 11

HYDRAULIC CONDUCTIVITY/PERMEABILITY
ASTMD5084

PROJECT NAME:
PROJECT NO.

ERM / Lubrizol
806133.01000000

Specimen diameter, cm
Specimen length, cm
Wet weight of specimen, g.
Specimen cross-sect, area, cm*2

Water content %
Wet unit weight, pcf

Dry unit weight, pcf
Estimated degree of saturation, % 67.5
Estimated spec, gravity of solids 2.65

CLIENT SAMPLE NO.
IT LAB SAMPLE NO.

LBB-31 (E)

ETDC-8761

INITIAL

7.64
15.20
1173.54
45.8066
24.3
105.3
84.7

FINAL

1184.99

25.5

Hydraulic gradient 9.3
Min. consolidation stress, psi 2.0
Max. consolidation stress, psi 4.0

Total backpressure, psi 3.0

Permeant Fluid Deaired Dl Water

Specimen not saturated at test close.

C:\W

jlCoefficient of Permeability, cm/s 5.2E-06 ||

PERMEABILITY vs TIME
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HYDRAULIC CONDUCTIVITY/PERMEABILITY
ASTMD 5084

PROJECT NAME:

PROJECT NO.

ERM / Lubrizol

806133.01000000

Specimen dometer, cm

Specimen length, cm
Wet weight of specimen, g.

Specimen cross-sect, area. cm*2

Water content %

Wet unit vweiuhl. pcf
Dry unit weight pcf

Estimated degree of saturation, %

Estimated spec, gravity of solids

CLIENT SAMPLE NO.

FT LAB SAMPLE NO-

LBB-32IR

ETDC-8760

INITIAL

7.59

12.89
1022.62

45.2446
23.7

109.5

88.5

72.2

2.65

j| RNAL

1035.00

25.2

Hydraulic gradient 16.4
Min. consofidation stress, psi 2.0

Max. consoidation stress, psi 3.0

Total backpressure, psi 5.0

Permeant Ruid Deaired CM Water

Specimen not saturated at test dose.

ICpefficient of Penneabgtv. cnW» 8.3E-06

PERMEABLJTY V3 TIME

3000 15000 nOOO 27000 33000 3MOO

Cumulative Elapsed Time, seconds

45OOO S1OOO C7OOO

C VWW O««
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TYP£ OF TEST:

Unconsoi idated und rained

SAMPLE TYPE: Moid

DESCRIPTION: Solidified soil

LL- PL- P I -

SPECIFIC GRAVITY- 2.65

REMARKS: Spec, gravity assumed.

FIG. NO. 87Q2

SAMPLE NO.

WATER CONTENT. %
^ DRY DENSITY, pcf
- SATURAT I ON . %
t VOID RATIO
z D I AMETER . i n

HE I GHT . i n

WATER CONTENT. %
£ DRY DENSITY, pcf
LJ SATURATION. %
K VOID RATIO
^ DIAMETER, in

HEIGHT, in

Stra

BACK

CELL

FAIL

P(

ULTI

P<

Oj FX

i n rate . i n/m i n

PRESSURE, psi

PRESSURE, psi

URE STRESS, psi

)RE PRESSURE, psi

UATE STRESS, psi

)RE PRESSURE, psi

ULURE, psi

k LURE, psi

1 2

._ ;..

-:--J

•— - •^--

- • •-.-

. _. . .i..

-

• ̂ -i~>~,~

9OO

3

23.1 23.0 27.5
95.8 95. 0 89.5
84 . 3 82 . 3 85 . 9
0.726 0.741 0.848
2.OO 2.OO 2.0O
4.00 4.OO 4.OO

23.1 23.0 27.5
95.8 95. O 89.5
84.3 82.3 85.9
O.726 O.741 O.848
2.OO 2.OO 2.OO
4.OO 4.OO 4.0O

O.O16 O
0
22
573

595

22

O16 O.016
0 0
22 22
679 63

7O1 85
22 22

CLIENT: IT Knoxvi 1 le

PROJECT: ERM / Lubrisol

SAMPLE LOCATION: Lob sample no. ETDC-87O2

Cl lent sample no. LBA-4

PROJ. NO.: 806133 DATE: May 11. 2000

TRI AXIAL SHEAR TEST REPORT

IT CORPORATION GEOTCCHNICAL LABORATORY
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TYPE OF TEST:
Unconso 1 i doted undroined

SAMPLE TYPE: Mold

DESCRIPTION: So l i d i f i e d soil

LL= PL= Pl-

SPECIFIC GRAVITY- 2.65

REMARKS: Spec, gravity assumed

F G. NO. 8703

SAMPLE N O . 1 2 3

_i
<
t-
z

(-
in
LJ
h-

5

Sti

BAC
CEl
FA

UL1

Oi

03

WATER CONTENT. % 25.4 23.0 23.3
DRY DENSITY, pcf 91.8 94.8 94.8
SATURATION. % 83.8 81.7 82.8
VOID RATIO 0.802 0.746 0.746
n i AUFTFR ; n "7 nn "3 on r> no
HEIGHT, in 4.00 4.00 4.00

WATER CONTENT. % 25.4 23.0 23.3
DRY DENSITY, pcf 91.8 94.8 94.8
SATURATION, % 83.8 81.7 82.8
VOID RATIO 0.802 0.746 0.746
DIAMETER, in 2.00 2.00 2.00
HEIGHT, in 4.00 4.00 4.00

•ain rate, in/min 0.016 0.016 0.016

: K PRESSURE, p s i 0 0 0
J_ PRESSURE, psi 22 22 22
LURE STRESS, psi 326 318 385
PORE PRESSURE, psi

'(MATE STRESS, psi

PORE PRESSURE, psi
FAILURE, psi 348 340 407

FAILURE, psi 22 22 22

CLIENT: IT Knoxvi 1 le

PROJECT: ERM / Lubrisol

SAMPLE LOCATION: Lab sample no. ETDC-8703

Cl lent sample no. LBA-10

PROJ . NO.: 806133 DATE: May 11. 2000

TR I AXIAL SHEAR TEST REPORT

IT CORPORATION GEOTECHNICAL LABORATORY
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TYPE OF TEST:
Unconsoiidated undroined

SAMPLE TYPE: Mold

DESCRIPTI ON: So Ii d i f i ed so i I

LL- PL- P I -

SPECIFIC GRAVITY. 2.65

REMARKS: Spec, gravity assumed.

Third specimen results af-

fected by equip, mi sal ignment

FIG. NO- 87O4

SAMPLE NO.

WATER CONTENT. X 26.0
DRY DENSITY, pcf 93.6
SATURATION. X 89.8
VOID RATIO 0.767
DIAMETER, in 2.OO
HE IGHT.in 4.OO

25.8 24.4
93.1 76.8
87. 8 56 .1
0.777 1.155
2.00 2.00
4.OO 4.OO

WATER CONTENT. X 26.0
^ DENSITY, pcf 93.6

SATURATION. X 89.8
VOID RATIO 0.767
DIAMETER, in 2.OO
HEIGHT, in 4.OQ

25.8 24.4
93.1 76.8
87.8 56. 1
0.777 1.155
2 . OO 2.00
4.OO 4.00

Strain rate, in/min
BACK PRESSURE, psi

CELL PRESSURE, psi
FAILURE STRESS, psi

PORE PRESSURE, psi

ULTIMATE STRESS, psi
PORE PRESSURE, psi

Ot FA t LURE. ps i

Oj FA'LURE. ps i

O.O16
O.O
22.0

98.0

O.O16 0.016
O.O O.O
22.0 22.0

109.0 79.3

12O.O 131.0 101.3

22 22 22

CLIENT: IT Knoxvi I le

PROJECT: ERM / Lubrisol

LOCATION: Lab sample no. ETDC-8704

Cl lent sample no. LBA-15

PROJ. NO.: 806133 DATE; May 11 . 2000

TRI AXIAL SHEAR TEST REPORT

IT CORPORATION GEOTECHNICAL LABORATORY
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TYPE OF TEST:
Unconso I idated undrained

SAMPLE TYPE: Mold

DESCRIPTION: S o l i d i f i e d soil

LL= PL- P I -

SPECIFIC GRAVITY- 2.65

REMARKS: Spec, gravity assumed.

FIG. NO. 8705
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0 90.0 120.0 150.0 180.0

Normal Stress, psi

SAMPLE N O . 1 2 3

WATER CONTENT. 7. 24.4 24.3 24.0
d DRY DENSITY, pcf 96.9 97.7 97.5
- SATURATION. % 91.5 93.0 91.3
t VOID RATIO 0.708 0.693 0.697
± DIAMETER, in 2.00 2.00 2.00

HEIGHT, in 4.00 4.00 4.00

WATER CONTENT. % 24.4 24.3 24.0
{r DRY DENSITY, pcf 96.9 97.7 97.5
HJ SATURAT I ON , 7. 91.5 93 . 0 91.3
"~ VOID RATIO 0.708 0 . 693 0.697
£ DIAMETER, in 2.00 2.00 2.00

HEIGHT, in 4.00 4.00 4.00

Strain rate, in/min O.016 O.016
BACK PRESSURE, psi O.O O.O O.O
CELL PRESSURE, psi 22.0 22.0 22.0
FAILURE STRESS, psi 137.7 127.4 141.0

PORE PRESSURE, psi
ULTIMATE STRESS, psi

PORE PRESSURE, psi
"Oi FA I LURE, psi 1 59 .7 149 . 4 163 .0
03 FA I LURE, psi 22 22 22

CLIENT: IT Knoxvi I le

PROJECT: ERM / Lubrisol

SAMPLE LOCATION: Lab sample no. ETDC-8705

Client sample no. LBA-18

PROJ. NO.: 806133 DATE: May 11. 2000

TRI AXIAL SHEAR TEST REPORT

IT CORPORATION GEOTECHNICAL LABORATORY
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SAMPLE N O . 1 2 3

_l
<
r-

Z

t-\nu
h-

<

WATER CONTENT. X 27.5 27.4 78.2
DRY DENSITY, pcf 87.8 91.1 66. 0
SATURATION. X 82.3 89. O 137.5
VOID RATIO O.885 0.815 1.508
DIAMETER, in 2.04 2.OO 1.99
HEIGHT, in 3.99 4.OO 4.00

WATER CONTENT. X 27.5 27.4 26.8
DRY DENSITY, pef 87.8 91.1 66. 0
SATURATION, X 82.3 89.0 47.2
VOID RATIO O.885 0.815 1 . SOB
DIAMETER, in 2.04 2.00 1.99
HEIGHT, in 3.99 4.0O 4.0O

Strain rate, in/min O.O36 O.O3O 0.032

BACK PRESSURE, ps i O.O O.O 0.0
CELL PRESSURE, ps i 22.0 44.0 88.0
FAILURE STRESS, ps i 69.6 72.5 94.9

PORE PRESSURE, psi
ULTIMATE STRESS, psi 55.7 66.9 92.3

PORE PRESSURE. p«i
y^. fA 1 1 ( IOC" _*: O1 C 1 1 C C •fO'9^

TYP£ OF TEST:
Unconsolidoted undrained

SAMPLE TYPE: Moid

DESCRIPTION: So I idifed sludge

LL- PL- PI -

SPECIFIC GRAVITY- 2.65

REMARKS: Spec gravity assumed.

Results based on best-fit

failure envelop*.

FIG. NO. 8864

03 FAILURE, psi

CLIENT: IT KnoxvMI*

PROJECT: ERM / Lubrizol

SAMPLE LOCATION: Lab sample no. ETDC-8864

Cl ient sample no. LBA-26

PROJ. NO. : 806133 DATE: May 29. 200O

TR I AXIAL. SHEAR TEST REPORT

IT CORPORATION GEOTECHNICAL LABORATORY
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TYPE OF TEST:
UnconsoIidated undroined

SAMPLE TYPE: Mold
DESCRIPTION: S o l i d i f i e d sludge

LL- PL- Pl-
SPECIFIC GRAVITY- 2.65

REMARKS: Spec gravity assumed.

Results based on best-fit

fai lure envelope.

FIG. NO. 8865

SAMPLE NO. 1

WATER CONTENT, %
DRY DENSITY, pcf
SATURATI ON , 35
VOID RATIO
DIAMETER, in
HEIGHT, in

24.8
92.1
82.6

24.9 25.1
92.6 93.4
84 . O 86 . 3

0.795 0.786 0.770
2.00 2.00 2.00
4.00 4.01 4.01

WATER CONTENT. %
DRY DENSITY, pcf
SATURATION. 7.
VOID RATIO
DIAMETER. i n
HE IGHT. i n

24.8
92.1
82.6

24.9
92.6
84.0

25.1
93.4
86.3

0.795 0.786 O.770
2 .00 2 .00 2.00
4.00 4.01 4.01

Strain rate, in/min
BACK PRESSURE, psi
CELL PRESSURE, psi
FAILURE STRESS, psi

PORE PRESSURE, psi
ULTIMATE STRESS, psi

PORE PRESSURE, psi
Oi FAILURE, psi
03 FA I LURE, ps i

O.O30 0.030 0.032
O O 0

22 44 88
327 494 491

298

349
22

268

538

44

411

579
88

CLIENT: IT Knoxv i I le

PROJECT: ERM / Lubrizol

SAMPLE LOCATION: Lab sample no. ETDC-8865

Cl ien t sample no. LBA-27

ROJ . NO. : 806133 DATE: May 29, 2000

TRI AXIAL SHEAR TEST REPORT

IT CORPORATION GEOTECHNICAL LABORATORY
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120.O

O- 80. O

4O.O

in

SAMPLE NO. 1

WATER CONTENT. X 26.6
DRY DENSITY, pcf 85.2
SATURATION. X 75.0
VOID RATIO O.941
DIAMETER, in 2.OO
HE I G H T . i n 4.OO

25.9
86.4
75.0

25.9
86.5
75.3

O.915 0.913
2.OO 2.OO
4.OO 3.99

WATER CONTENT. X 26.6
DRY DENSITY, pcf 85.2
SATURATION. X 75.0
VOID RATIO O.941
O I AUETER.in 2.OO
HEIGHT, in 4.0O

25.9 25.9
86.6 86.6
75.4 75.5

O.91O O.91O
2.OO 2.OO
4.00 3.98

5 1O 15 20

Ax iol St rain. X

TYPE OF TEST:

Unconsoiidoted undroined

SAMPLE TYPE: Mold
DESCRIPTION; Solidified sludge

PL- PI -

SPECIFIC GRAVITY- 2.65

REMARKS: Spec gravity assumed

Results based on best-fit

failure envelope, not

theoretically sot'd sample.

FIG. NO. 8859

Strain rate, in/min

BACK PRESSURE, psi

CELL PRESSURE, psi

FAILURE STRESS, psi
PORE PRESSURE, psi

ULTIMATE STRESS, psi

POPE PRESSURE, psi
<Ji FAILURE, psi

03 FA I LURE, psi

O.O2O O.O16 0.02O
O.O 0.0 O.O

22.0 44.0 88.0
96.4 118.7 128.3

79.3 111.2 124.2

118.4 162-7 216.3

22 44 88

CLlEN~: IT KnoxviI le

PROJECT: ERM / Lubrizol

SAMPLE LOCATION: Lab sample no. ETDC-8859

Cl ien t sample no. LBB-28(8)

ROJ. NO.: 8O6133 DATE: May 25. 20OO

TRI AXIAL SHEAR TEST REPORT

IT CORPORATION GCOTEOMICAL LABORATORY
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0 5 10 15 20
Ax i a I St ra i n, %

TYPE OF TEST:
UnconsoIidated undrained

SAMPLE TYPE: Mold
DESCRIPTION: S o l i d i f i e d sludge

LL- PL= Pl=

SPECIFIC GRAVITY- 2.65

REMARKS: Spec gravity assumed

Results based on best-fit

failure envelope, not

theoretically sat'd sample.

FIG. NO. 8860

SAMPLE NO. 1

WATER CONTENT. %
DRY DENSITY, pcf
SATURATION. %
VOID RATIO
DIAMETER, in
HEIGHT, in

27.1
84.8
75.6

26.1
86.0
74.9

26.5
86.2
76.3

0.950 0.923 0.919
2 . OO 2. 00 2 - 00
4.01 4.00 3.99

WATER CONTENT. %
DRY DENSITY, pcf
SATURATION, %
VOID RATIO
DIAMETER. i n
HE IGHT. i n

27.1
85.4
76.6

26.1
87.2
77.0

26.5
86.4
76.7

0.937 0.898 0.915
2.00 1.99 2.00
4.00 3.99 3.99

Strain rate, in/min
BACK PRESSURE, psi
CELL PRESSURE, psi
FAILURE STRESS, psi

PORE PRESSURE, psi
ULTIMATE STRESS, psi

PORE PRESSURE, psi
FAILURE, psi

Oj FA I LURE, psi

O.O24 O.O30 O.O20

0.0 0.0 0.0
22 . 0 44 .0 88 . 0
93.5 125.0 157.0

88.2 120.8 153.4

115.5 169.0 245.0
22 44 88

CLIENT: IT KnoxviIle

PROJECT: ERM / Lubrizol

SAMPLE LOCATION: Lab samp[le no. ETDC-8860

Client sample no. LBB-29(C)

PROJ. NO.: 806133 DATE: May 25. 2000

TRI AXIAL SHEAR TEST REPORT

IT CORPORATION GEOTECHNICAL LABORATORY
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4O.O 8O . 0 i 20 0 1 60 . 0

Normal Stress. psi

200.0 240.0

240.0

TYPE Of TEST:

UnconsoIi dated undra i ned

SAMPLE TYPE: Mold

DESCRIPTION: Solidified sludge

PL- Pl-

SPECIFIC GRAVITY- 2.65

REMARKS: Spec gravity assumed

Results based on best-fit

failure envelope, not-fit

theoretically sat'd sample.

FIC. NO. 8361

SAMPLE NO.

WATER CONTENT. X 28.5
DRY DENSITY, pcf 82.5
SATURATION, X 75.2
VOID RAT 10 1.OO6
DIAMETER, in 2.00
HE ICHT.in 3.98

27.7 27.3
83.7 84.0
75.2 74.7
O.977 0.969
2.00 2.00
3.96 3.99

WATER CONTENT. X 28.5 27.7 27.3
DRY DENSITY, pcf 82.6 84.4 84.0
SATURATION. X 75.4 76.5 74.7
VO ID RAT IO 1.OO3 0.96O 0.969
DIAMETER, in 2.00 2.00 2.00
HEIGHT, in 3.98 3.95 3.99

Strain rate, in/min O.OO4

BACK PRESSURE, psi 0.0

CELL PRESSURE, psi 22.0

FAILURE STRESS, psi 73.2

PORE PRESSURE, psi

ULTIMATE STRESS, psi

PORE PRESSURE, psi

O» FAILURE, psi

Cj FA I LURE, psi

0.045

0.0
44.0

103.8

0.032

0.0
88.0

111 .7

67.1 99.3 111.5

95.2 147.8 199.7

22 44 88

CLIENT: IT KnoxviIle

PROJECT: ERM / Lubrizol

SAMPLE LOCATION: Lab sample no. ETDC-8861

Client sample no. LB6-30(D)

PROJ . NO.: 806133 DATE: May 25. 20OO

TRIAXIAL SHEAR TEST REPORT

IT CORPORATION GEOTECWII CA|_ LABORATORY
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Ax ia I St ra i n ,

20

TYPE OF TEST:
UnconsoIidated undrained

SAMPLE TYPE: Mo Id

DESCRIPTION: S o l i d i f i e d sludge

LL- PL- Pl«

SPECIFIC GRAVITY- 2.65

REMARKS: Spec gravity assumed

Resluts based on best-fit

fai lure envelope, not

theoretically sat'd sample.

FIG. NO. 8862

SAMPLE NO. 1

WATER CONTENT. % 29.8 28.6 28.9
DRY DENSITY, pcf 81.5 82.2 82.3
SATURATION. % 76.9 75.0 75.7
VOID RATIO 1.029 1.012 1.010
DIAMETER, in 2.00 2.00 2.OO
HEIGHT, in 4.00 3.98 4.03

WATER CONTENT. % 29.8
DRY DENSITY, pcf 81.5
SATURATION. % 76.9
VOID RAT I 0 1.029
DIAMETER, in 2.00
HE IGHT , i n 4.00

28.61235.3
82.4 82.3
75.23240.9

1.008 1.01O
2.00 2.OO
3.98 4.03

Strain rate, in/min
BACK PRESSURE, psi
CELL PRESSURE, psi
FAILURE STRESS, psi

PORE PRESSURE, psi
ULTIMATE STRESS, psi

PORE PRESSURE, psi
i FAILURE, psi

OjFA I LURE, psi

0.036 O.O3O 0.032
O.O O.O O.O
22.0 44.0 88.0
60.1 87.0 92.8

60.3 87.1 92.8

82.1 131.0 180.8
22 44 88

CLIENT: IT KnoxviIle

PROJECT: ERM / Lubrizol

SAMPLE LOCATION: Lob sample no. ETDC-B862

Client sample no. LBB-31(E)

PROJ. NO.: 806133 DATE: May 25. 2000

TRI AXIAL SHEAR TEST REPORT

IT CORPORATION GEOTECHNICAL LABORATORY
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90. O

3O.O 6O.O 90.0 120.0

Normal Stress. psi

150.0 180.0

120.0

Ax i aI Strain. X

TYPE OT TEST:
UnconsoIidoted undrained

SAMPLE TYPE: Hold

DESCRIPTION: Solidified sludge

PL- PI -

SPECiriC GRAVITY- 2.65

REMARKS: Spec gravi ty assumed

Results based on best-fit

failure envelope, not

theoretically sat'd sample.

1C. NO. 8863

SAMPLE NO.

V>

WATER CONTENT, X
DRY DENSITY, pcf
SATURATION. X
VOID RATIO
DIAMETER. i n
ME IGHT. i n

26.9 26.1 29.2
86.2 87.O 85.O
77.4 76.7 81.8
O.92O O.9OO 0.946
2.0O 2.OO 2.OO
3.99 4.00 4.01

WATER CONTENT. X
DRY DENSITY, pcf
SATURATION. X
VOID RATIO
DIAMETER, in
HEIGHT, in

26.9 26.1 29.2
86.9 87.3 85.9
78.8 77 .1 83. 6
O.9O3 0.896 O.925
2.00 2.00 1.99
3.98 4.OO 3.99

Strain rate, in/min

BACK PRESSURE, psi
CELL PRESSURE, psi

FAILURE STRESS, psi
PORE PRESSURE, psi

ULTIMATE STRESS, psi

PORE PRESSURE, psl
Oi FAILURE, psi

Oj FA I LURE. ps i

O.O36 O.O3O 0.032

0.0 0.0 0.0
22.0 44.0 88.0

56.9 81.3 88.9

68.1 71.0 65.2

78.9 125.3 176.9
22 44 88

CLIENT: IT Knoxvi I le

PROJECT: ERM / Lubrizol

SAMPLE LOCATION: Lab sample no. ETDC-B863

Cl ient sample no. LBB-32(F)

ROJ . NO. : 806133 DATE: May 25. 2000

TR»AXIAL SHEAR TEST REPORT

IT CORPORATION GtOTECHNICAL LABORATORY
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Grelner • Lagoon EE/CA
Coil Back Up

Alternative: 01 Selective Soil Physical Solidification With Engineered Clay Cip

Aiiumptloni: Total of 62.000 cubic yard* of WMIC oil impacted soils
10.000 cubic yards of impacted material will be solidified to provide adequate support for the cap
10,000 cubic yards of impacted material - 15,000 loni of impacted material
Phyncal solidification agcnli to be used (from Ircatability (citing) * 15% Portland cement, 5% hydraled lime
J.2 acre lite

Item

Solidification of Impacted Malarial

Solidification

Engineered Clay Cap

12" - leveling layer
12" • low pcimcubility clay
12" - common borrow
12" - Topsoil & Seeding
Testing

Water Management

Non- Contact Surface Water Management

Site ACCMI Heitrlctlon

7' Security Fence / Barb wire

Design
Oversight

Iniurance. PtrmiU

l.cgul, Insurance, Permits

$45 / c u y d

S22 /cuyd
$.16 / cu yd
S22 / c u y d

$27,800 /acre
$20,000 / lump sum

$76,000 / lump sum x

$28 / lin ft

$75,000 / lump sum x
$15,000 /month

$100,000 /lumpsum x

Coit
Source Comment!

x 10,000 cuyd - $450.000 Ha«clcy/KRM Includes solidification agents

X

X

X

X

X

X

X

X

X

X

5200 cu yd -
5200 cu yd -
5200 cu yd -
.V2 cu yd •

1 each -

1 each -

2280 lin ft -

1 each -
2.5 months •

1 each -

TOTAL:

$114.400 Haselcy
$187,200 llaselcy
$114.400 llaseley

$88,960 Haseley
$20.000

$76,000

$63,840 Means

$75,000
$37,500

$100,000

$1,327,300

Unclassified fill, off site, spreading, e
1 x 10-7 off site, 6" lifts, compaction
Unclassified fill, off site, spreading, i
Material from off-site, 6" lifts
l-slimatcd cost

Cost used in previous cost estimates

Estimated cost
Estimated cost

Estimated cost

1 Time period to complete - Approximately 2.5 months (Haselcy)



Greinei » Lagoon EE/CA
Cost Back Up

Item

Stabilization of Impacted Material

Stabilization

Engineered Clay Cap

12" - leveling layer
12" - low permeability clay
12" - common borrow
12"-Topsoil & Seeding
Testing

Alternative: #2 Soil Chemical Stabilization With Engineered Clay Cap

Assumptions: Total of 62,000 cubic yards of waste oil impacted soils
62,000 cubic yards of impacted material will be stabilized
62,000 cubic yards of impacted material = 93,000 tons of impacted material
Chemical stabilization agents to be used - 22.5% Portland cement, 7.5% hydrated lime - Assumed that chemical stabilization
will require 1.5 times the percentage of agents needed for physical solidification of the material (as determined in the treatability study)
3.2 acre site

Cost
Source Comments

$65 / cu yd x 62,000 cu yd $4,030,000 Haseley/ERM Includes stabilization agents

$22
$36
$22

$27,800
$20,000

/cuyd
/cu yd
/ cuyd
/acre
/ lump sum

x
x
x
x
x

5200
5200
5200
3.2

1

cuyd =
cu yd =
cuyd =
cu yd =
each =

$114,400
$187,200
$1 14,400
$88,960
$20,000

Haseley
Haseley
Haseley
Haseley

Unclassified fill, off site, spreading, compaction
1 x 10-7 off site, 6" lifts, compaction
Unclassified fill, off site, spreading, compaction
Material from off-site, 6" lifts
Estimated cost

Water Management

Non-Contact Surface Water Management $76,000 / lump sum x 1 each

Site Access Restriction

7' Security Fence / Barb wire

Engineering

Design
Oversight

Legal, Insurance, Permits

Legal, Insurance, Permits

$28 / lin ft x 2280 lin ft

$75,000 / lump sum x 1 each
$15,000/month x 7 months =

$100,000/lumpsum x 1 each

1 Time period to complete = Approximately 7 months (Haseley)

$76,000 Cost used in previous cost estimates

$63,840 Means

$75,000
$105,000

$100,000

TOTAL: $4,974,800

Estimated cost
Estimated cost

Estimated cost



(>rclnci ,> Lagoon EE/CA

Cost Rack Dp

Hem

Alternative: ».l Excavation, Off-Site LandftlllnR. Backfill with Clean Fill

Assumptions: Total of 62,000 cubic yards of waste oil impacted soils
62,000 cubic yards of impacted material will be excavated, transported and disposed off-site
Half (31,000 cubic yardi) of impacted material to be disposed of as ha/ardous waste
Half (31.000 cubic yards) of impacted material to be disposed of as non -ha/urdous waste
3 1.000 cubic yards - 46,500 tons

Cost
Source Comments

I xcavuiion (lu|uipmcMt. labor, etc.) $12 70 / c u y d x 62.000 cuyd - S787.400 Huselcy

Transportation A Disposal {ToTh« Environmental Quality Company, Belleville Michigan, located approximately 100 miles from the site.)

Tutu! assumed quantity of impacted noil to be disposed of- 9.1,000 tuns. At a loading of 20 tons of impacted noil/lmckloud this would equate to 4,650 Imck loads

Nun-hu/uidoun Waste $25 30 / ton x 46500 tuns - SI,176,450 l-g
Hii/iirdous Waste (l)-itcrics mcluls only) $87 47 / Ion x 46500 tons - S4.067.355 b(j
Ha/ Wuslc (D-scnes mctuls / F-I.islcd) high

$8747 / ton
$310 / ton

46500
0

tons -
tons - SO F.Q C'osl if required

( 'ommon l-ill Malcnul
12" I'opsoil & Seeding
I'csling

Water Manaptmtnt

Non-Contact Surface Water Management
Contuct WII:.T Management

Site Access Restriction

7' Security Fence / Darb wire

Engineering

Design
Oversight

Legal, Insurance. Permits

Legal, Insurance, Permits

$19.75 / tu yd x
$27,800 / acre x
$20.000 / lump sum x

$76,000 / lump sum x
$500,000 / lump sum x

$28 /linn

$30,000 / lump sum x
$15,000/month x

$100,000 / lump sum x

44.800 cu yd -
.V2 acre -
I each -

each -
each »

2280 lin ft

each <•
months -

each •

TOTAL

$884,800 Husclcy
$88,%0 Hasclcy
$20,000

$76,000
$500,000

$63.840 Means

$30.000
$120,000

$100,000

$7,914,805

Estimated cost

Cost used in previous cost estimates
Contingency Allowance

Estimated cost
Estimated cost

Estimated cost

Time period to complete •= Approximately 8 months (Haseley)



Greiner s Lagoon EE/CA
Cost Back Up

Alternative: #4 Selective Soil Physical Solidification With OAC 3745-27-11 Cap

Assumptions: Total of 62,000 cubic yards of waste oil impacted soils
10,000 cubic yards of impacted material will be solidified to provide adequate support for the cap
10,000 cubic yards of impacted material = 15,000 tons of impacted material
Physical solidification agents to be used (from treatability testing) = 15% Portland cement, 5% h yd rated lime
3.2 acre site

Cost
Source CommentsItem

Solidification of Impacted Material

Solidification $45 / cu yd

OAC 3745-27-11 Cap

12" - leveling layer $22 / cu yd
Geotextile fabric $9 / sq yd
Flexible membrane liner/net $21.00 / sq yd
Geosynthetic clay liner $7.25 / sq yd
18" rooting zone $22 / cu yd
6" topsoil & seeding $13,900 / acre
Testing $20,000 / lump s

Water Management

Non-Contact Surface Water Management $76,000 / lump sum x

Site Access Restriction

7' Security Fence / Barb wire

Engineering

Design
Oversight

Legal, Insurance, Permits

Legal, Insurance, Permits

x 10,000 cu yd

$28 / lin ft

$75,000 / lump sum x
$15,000 /month

$100,000 / l u m p sum x

$450,000 Haseley/ERM Includes solidification agents

X

X

X

X

X

X

X

X

X

X

X

X

5200 cu yd =
15500 sqyd =
15500 sqyd =
15500 sqyd =
7800 cu yd =
3.2 acres =

1 each =

1 each =

2280 lin ft =

1 each =
2.5 months =

1 each =

TOTAL :

$114,400
$139,500
$325,500
$112,375
$171,600

$44,480
$20,000

$76,000

$63,840

$75,000
$37,500

$100,000

$1,730,195

Haseley
Means

Haseley
Haseley
Haseley
Haseley

Means

Unclassified fill, off site, spreading, compaction
6 oz/sy 60 mil
60 mil HOPE

Unclassified fill, off site, spreading, compaction
Material from off-site, 6" lifts
Estimated cost

Cost used in previous cost estimates

Estimated cost
Estimated cost

Estimated cost

** Time period to complete = Approximately 2.5 months (Haseley)



(•rclncr s Lagoon EE/CA
Toil Back Op

Hem

Allcrnallvc: »S Soil Chemical Stabilization With OAC .1745-27-11 Cap

AMumplloni: Tool of 62,000 cubic yards of waitc oil impacted noili
62,00(1 cubic yardi of impacted material will be stabilised
62,000 cubic yardi of impacted material - 93,000 ton* or impacted material
Chemical stabilisation agenti to be u«cd «• 22 5V. Portland cement, 7,5V* hydratcd lime • Aiiumed that chemical ilabilt/ation
will require 1.5 timci (he percentage of agent* needed for phyncal solidification of the material (as determined in the Ireutnbility study)
3.2 acre me

Coil
Source Commenlt

O Imaclgd Material

Stulnli/ution

OACM74S.I7.il r«p

12" - leveling layer
(ieotcxlilc fabric
Flexible membrane lincr/ncl
(icosynlhclic clay liner
IX" moling /one
(>" lopsoil & seeding
resting

$65 / cu yd

S22 / cu yd
$9 / sq yd

$21 (M) / sq yd
$725 /sqyd

$22 / cu yd
$13.900 /acre
$20.000 / lump sum

62.000 cuyd - $4,030,000 lliisclcy/E-RM Includes siubili/ulion agenti

x 5200
15500
15500
15500
7800
3 2

1

cu yd -
sqyd -
sqyd -
sqyd -
cu yd -
acres "
each •

$114.400
$139.500
$325.500
$112,375
$171,600

$44,480
$20.000

Haielcy
Meani
llaieley
Maieley
Haseley
Hasclcy

llncliisHificd Till, off lite, iprcading, compaction
6 o/Ay 60 mil
60 mil IIDPE

Unclassified Till, off site, spreading, compaction
Mulvnul fium ufT-silc, 6" lifts
l-stinialcd cost

Water Man«gemgnt

Non-C°oiiluct Surface Water Management $76.000 / lump lum x

Sltg Aeon H>«trlrt)nn

7' Security l;cncc / Barb wire

Knplnttrlnp

Design
Oversight

l.tffal- Imuranct. Ptrmlti

l.cgul, Insurance, Permits

$28 /linn

$75,000/lumpsum x
SI5,000 /month x

SI00,000 / lump turn x

•* Time period to complete - Approximately 7 months (Haseley)

I each

x 22RO linH -

I each •

$76,000

$63,840 Means

$75,000
7 months- $105,000

I each « $100,000

TOTAL : $5,377,695

Cost used in previous colt estimates

Estimated coil
Estimated coit

Estimated coil



Greiner's i.agoon EE/CA
Capital Cost Back Up

Alternative: #6 Phytoremedlatlon

Anumptioni: Total of 62,000 cubic yards of waste oil impacted soils
3.2 acre site

Item

Grading
Leveling the Surface with 6' drag harrow

Sulfur Addition
Spreading 70 Ibs per 1000 square feet fertilizer with tractor drawn spreader
Mixing with a 6' wide tractor driven tiller, 6" deep

Soft spots - amend top 2' with »oll
Temporarily moving top 2'of soil
6" fill soil
Spread 6" of fill soil
Operator and Equipment rental
Ti l l to maximum depth possible with 6' wide tractor driver tiller (8 feet)
Bring back 2' of soil
6" fill soil
Spread 6" of fill soil
Till to m a x i m u m depth possible with 6' wide tractor driver tiller (8 feet)
(do 1/2 of the site at a time)

Vegetative Clearing
Clear medium brush and small trees

Unit Cost

$5 MSF

S282 acre
$5 MSF

$2 CY
$13 CY

$1 CY
$2,700 day

$2 MSF
$2 CY

$13 CY
$1 CY
$2 MSF

X

X

X

X

X

X

X

X

X

X

X

X

Units

139.4 MSF =

3.2 acre =
139.4 MSF =

10325 CY =
2581 CY =
2581 CY =

1 day =
139.4 MSF =

10325 CY -
2581 CY =
2581 CY =
139.4 MSF =

Coit

$697

$904
$697

$21,270
$32,263

$2,400
$2,700

$262
$21,270
$32,263

$2,400
$262

$2,573 acre 3.2 acres = $8,234

Vegetative Cover

Addition of 12" topsoil and Grass Planting
Tree Plant ing

Fertilizer and Irrigation during lit Year
Fertilizer - twice in first year
Irrigation - 4,000 gallon Water truck
(assume watering once a week during growing season for first year)

Surface Water Management

Non-Contact Surface Water Management

Site Accm Restriction

7' Security Fence / Barb wire

Engineering

Ilesign
Oversight

Lcgalr Insurance. Permlti

Legal , Insurance, Permits

$27,800 acre
$30 each

$282 acre
$365 day

x 3.2 acre
x 453 each

6.4 acre
26 days

$76,000 / lump sun x 1 each

$28 / lin ft x 2280 tin ft

$75,000 / lump sun x 1 each =
$30,000 / lump sun x 1 each =

$100,000/lump sun x 1 each =

TOTAL:

$88,960
$13,590

$1,807
$9,490

$76,000

$63,840

$75,000
$30,000

$100,000

$584,307



Appendix Q
Summary of Potential ARARs

• Federal ARARs
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SUMMARY OF POTfei, i IAL FEDERAL

Potential ARAR
10 USC 5S 300 et seq. - Safe Drinking Water Act

tO CFR Part 141 - National Primary Drinking Water Standards

40 CFR Part 143 - National Secondary Drinking Water Standards

42 USC §g 300g-l and Health Advisories- Maximum Contaminant
Level Goals

33 USC g 1251 et seq. - Clean Water Act

tO CFR Part 131 - Water Quality Criteria

40 CFR Parts 122 and 125 - Nabonal Pollutant Discharge Elimination
System Permits (NPDES)

40 CFR Part 136 - Guidelines for Establishing Test Procedures

40 CFR Part 403 - National Pretreatment Standards

40 CFR Part 122 - Stormwater Discharges

33 USC $ 1344 - Dredge and Fill Permits

33 USC § 403 - Rivers and Harbors Act

12 USC § 6901 et seq. - Solid Waste Disposal Act as amended by the
Resource Conservation and Recovery Act

40 CFR Part 241 - Guidelines for the Land Disposal of Solid Wastes

tO CFR Part 267 - Criteria for Hazardous Waste Landfills

tO CFR Part 258 - Criteria for Municipal Solid Waste Landfills

tO CFR Part 260- General Hazardous Waste Systems Management

40 CFR Part 261 - Identification and Listing of Hazardous Wastes

ARAR
TYPE

Chemical

Chemical

Chemical

Chemical

Chemical
Action

Chemical

Chemical

Chemical

Chemical

Action

Action

Action

Action

Action

Action

Action

Action

Chemical

Comments
This statute applies to public water systems. CERCLA Section 121 (d) requires MCLGs to be attained where such goals are
relevant and appropriate under the circumstances of the release.

These regulations establish maximum contaminant levels (MCLs) for public water systems. MCLs are conservative health
based standards.

These regulations establish secondary maximum contaminant levels (SMCLs) for public water systems. SMCLs are
conservative health-based standards are non-enforceable guidelines for public water supplies.

This statute established maximum contaminant level goals (MCLGs) for public water systems, and are unenforceable
goals for the quality of public water systems. MCLGs are conservatively set at levels for which there are no known or
anticipated adverse health effects and provide for an adequate margin of safety. CERCLA Section 121(d) requires MCLGs
to be attained where such goals are relevant and appropriate under the circumstnaces of the release.

This act sets forth various provisions relating to the prevention of water pollution from point sources and the maintenance
of surface water quality. Non-point source pollution is not controlled except through the setting and maintenance of
water quality standards.

These regulations require states to set ambient water quality criteria based on use classifications.

These regulations require permits to discharge any pollutant from a point source to the waters of trie United States.

These regulations establish procedures for the analysis of pollutants in water.

These regulations establish standards to control pollutants which pass through or interfere with treatment processes in
publicly owned treatment works (POTWs).

These regulations establish permitting requirements and procedures for stormwater discharges.

This statute requires that a permit be issued by the U.S. Army Corps of Engineers for any placement of fill material in the
waters of the United States.

This statute prohibits obstructions into rivers without a permit

This act details various design, operation, and maintenance requirements for solid waste disposal facilities.

These regulations establish minimum performance levels for the design, construction, and operation of new solid waste
landfills.

These regulations establish minimum national standards for design, construction, and operation of hazardous waste
landfills.

These regulations establish minimum nation standards for design, construction, and operation of municipal waste
landfills

These regulations set forth procedures and criteria for modifying other provisions of RCRA.

These regulations define hazardous wastes by list and by criteria.



SUMMARY OF POTt,, i IAL FFDFRAL ARARs

PolfnlUI ARAR
(0 I ell Nil W Kundinli Applk.bl. IB c-

40 H* P.rt }M Sund.rd. Applk tM. to ( >wn»n >ml ( teuton of
urdoui W4«* TSI> F

40t>i Ctrl M • Urtd UupaMl RMfrkHant

40 C>« P4rt MO • lUurdotu W»w rVrmll Progum

I* USC' || Ml X wq . 40 CHI Pill t. 40 CIR | J»4 ll. .ml (!̂ .uO
Vcl.r Nil I I«M • Flood Plun M«u|*mml

It USC || IJ1I .1 wo, . JO CFR r«rt 700. .ml JO CPU P.rt 40} •

I. .n.l 40 (
irdln.llnn Ail
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./,Jln|«Ol FKr.rl1), 172,
. HI .ml H: W.l.r(Ju.lllyC;uld«r«.fur Ih. i;»4l

17 IISC || 7401 •! W) • C'lnn Air Ail

471IM | 74IW. <()< fH P.rl M N.hon.l I'rlm.ry >nd Sx und.ry
Amhlvul Air IJu.llly Sl4nd4r(U

47 U'< 7417 ll.r.rdnii. Air I'ollul.nh.

17 DSC 7511 4nd 7117 - Nnn AlUlnmonI I'rovl.lont lor < )/nn» 4nd
I 4rh«in Mnnnilriv

ARAR
TYPB

Ac Hen

At Hen
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At lion
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dvgr.dallon from ronUmlfMHiin
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Enclosure 1

Ohio Environmental Protection Agency
Potential Applicable or Relevant and Appropriate Requirements (ARARs)

for Greiner's Lagoon Removal Action

January 22, 1998
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AMOUNT AIM manly riAiic>AKtt( AND
UlllOlllfUl

MMIIOnt Of AMdfNT AIN OIIAIITV
WAumiMiin

NON nlOAAHAITOlf POI ItY

OflOANir MAIIHIAll IMIIIION

fOKIHOI i HAIMWAHY IOUDMI

CAHION MONOXIM t Mill ION

COHWOl; IIAIIONAHY (OUNCt'l

woe (MiitioNt CONIHOL: BTAHOMAKY
IOUACI6

ADMINISTRATIVE CODt : lANAHi

t IAOOOW SANDUiKV

01 HiGtMAtlOl!

UfAW IIIKI r>MMAAY ANO IfCQMOAhT AMWtlll A«l ((UAIIIY
ITAMOAMOMMKMCmUKIKHK.

.MC,M lunwMUNOM ««MKio.Mft.w.MHiW..w.M
(Mi»»iO*U couniAitti uiliim

llll KMCln* (M> Tilt OHIO IFA MAY MOINM AMY IOU«( t Ol
iUlfUHUlOXIOitMWIIOMI fO INKAIL. OMAAU AMiMAIIlTANI
MonnoniNO oivtcii MAHIIAWMCOIUII ANOfuc tarimri

iHAmitiiii. oimnAi IIMII cAovitifMit ion tu lun nmnuf

OPIN iimnMin wnnuiii rmon AIMIIOMIAIIOH inon IIIUDICA m
fiioimxni.

ttlAIIKMK IMllllOllt ANO lAAUIIINAIiri IIAHOAWIt 11)11
IIIAI. irvi Atmciot WAD* unrotAi (iiu

iliAiiuiict iricinr AinoimiiiY IIANOAHDC IOHCHHKHI
MOIII1»IIH. lllliMI AIIO Allll IION MIIMAIA IIV!'l«KA*»OUi

incirut MiAiuMMtm MIIHOOI ro of IIUMIII* AMUINT AW
OUAllll Hill 1KI lOtinWKIII IVUIItlllUkHTk CAHVOII MOIKMiOl
OtOHl AIM) NON Ml IIIANt H«niUKAII4VllM.

MOIMIII IIONWICANI AIID AVOtOAII* OHtNlOKAriON nf AIM
OH All IV.

motiinii coNtnoi w iniiiioiii Of OIIOAIIIC MAII KIAI i imiM
(TAllONANYIOimril HIIHimUHII AVAIlAllll KCIlHIHDIlY

niOUMU* ANY ITA1WNAAY lOUDCf Of CARIIOII MOIIOXIUi 10
MMIMIII IMICIOIIS UY UIC Uii 0( bill AVAHAtlt COHIMOL
TtCtlNOiaoilt AND OKIlATINa IflACIICCI »4 A( COMOANCl WHII

MI(Cl>Anill( llrillJOlflAY,

tlTAMItltft 1IMIIAIIONS FOR EMKtIONB OK VOlATlU OAAANir.

COMPOUIIM f ROM GTAIIONAHY liOIIHWS

rouNfy

AMfUCAIION
or mouiAiiON

rutrAMI ro Ally llll IMAI IMII Oh WU1 IMII HAHIh

WOlKll UlNllltfMQhlNCINrMAIlON. H»ll tlMIIIKO IWAUI

r>l N*»AIHI 10 ANY tirt TIUT Will IMIT IUt>UK OIOXK)I
(6Nk«MK>N»lUI IIIAI Will UIHIII !NC«HHAIlOhl)»IUI»
WCOVIAV IWAtll fUll MCOVIMYI.

MMIAINt 10 AW (III ThAI IMIT« OK Will IMIT IUCIIW
DMIKNlt tUliaiUIH ION UlLlMhAlOUl. IIMI MJANINO IWAIII
11)11 HICOVHH).

IVNrAHM TO ANY lirf THAT WHl lull lUIIUII IllOXOt
i inn nttK »uii tint THAI win unuiMui vn IIIIHAIKMI on
mil IUHNIIIU IWAIII iun ntcnvrmri

riNi/.iNi TO mil wiimn ANUNmiiMCiio AKIAIOI/TIIM
ll« •OIM'I'AMV Or A MUM* M>AI IT Y AMIl A IOI4I KTIHOUlQ
aiYixm KJ( n MuiiK'irAi n »i

rriPAHII TO Hill WHIM AfdllOl MAI COMI 10 II
loi'Aiii) roiiiniM ran IANUFHK WIIKINAOIOUAII covu
o* waJil WAIXI win comonOAiio

H HIAI»U 10 ANY lllf WHICH Will (Mil CARION OXIMC.

onillt ON lUMI Ul IIIANt HVO4101 AKKMIl tllllitHIH 1 OH Cllll

IIIAI VVlll IlllOlnOO WAIIII IMtAIMIIII. IIK.IIII«*n(IN AMI)

lull KUKIIINlHWAtll tun MCOVINYl

ICNIAINI TO AIIV llll WHICH Will IMII CANIOII MOHOXIOI,
OIOIII UKIlOIIMIIMAIIl IKlllK)CAI*Olll CONSIUIIUOH «0*
Clllt <-(lllMI IIHAIMINI IYITIMI Will HI lull III Am
(Misbiniih

CINTAIIK TO ANY MM WHICH WlU IMIT CAMMMI OXIBU.
r.AHIUII OXIMI. Al«l NOII MKIIIANI IIYDMCANIOHI
coiuiDiH ton inn IMA) vmi unDinno WAIIN miAiMinr,
MiriNiiiAnmi Aim mn UIHHIHO IWAITI FUU MCOVI«YI

MHIAIIIt 10 ANY SHI WHICH II tMIITIIM ON V/IIL IMII
OllttAHU'. KIA1IIUAI . CONIlOtH (UN tltkll IIIAI Will IIIIOIMO

WAIIII 1MAIMINI IAIN imiCflNOl MCIIIIHAIKIN AHO HlH

UIMUIINUIWAIlll IUII MCOVtNYl

flfllAINI TO AMY UK WIIICH It IMirilMO OK Wtl IMII
CAMtONMONOXIOt COIISIUIH (OR 111(1 UlAT WIM UIIOIMO

WAKII INtArMtMr. (NCINIMA7IOII AIM) Full DURNINn IWAdt

rum »((.ovt*ii

3
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QREINERV AQOON

HIE OB SVIBJECT
OF REGULATION

uiiHooEN DIOXIDE AMOUNT AIH
QUALITY STAIIDARDS

' ». AnAFU f

. ! SANDUSKvCxI

DESCRIPTION
OF REGULATION

ESTAItlSIIES A MAXIMUM AMBIENT AM QUALIIY CTAIIDAHO FOR

NIIROQEN DIOXIDE.

\ITV

APPLICATION
OF HEOULATION

HHfAINS TO ANY SITC WHICH IS EMITTVJO OR WIU. EMIT

NIlftOGEH DIOXIDE. CONSIDER FOH SITES THAT WILL UNDEROO

WATER IREATMENT, IIICIIIERAIIOII AW FUEL BLWIIIUG (WASTE
FUEinECOVERYI.

;'

AH A R
TYPE

••••̂ •BWVW^

CHEMICAL
ACTIOII

1746 23 OJ A.D MEASUREMENT METHODS FOR

MITROOEN DIOXIDE
SKCIPICt METHODS OF MEASUREMENT FOR IfrmOOEH DIOXIDt TO
DEIEHMINE AMBIENT AIH OUAIIIY.

3744 JJO4

>T

<r
ID

NIUOCEII DIOXIDE IIONOEORADATIOH PROHIBITS Till SIGNIFICANT AND AVOIDABLE DETERIORATION OF AM
rOLir-v Ot/AI II Y BY UK H£l EASt OF NKROOffl IHOXMM EMIKSIOHU

PERTAIKS TO ANY SITE WHICH WIU EMIT NI1RIOEN DIOXIDE. ACTION

COIISIOEIl FOH SITES WIIIRE THEA1MENT SYSTEMS MAV RESULT CHEMICAL
IN tllrAOUEN DIOXIDE EMISSIONS, f 6C. THERMAL IREA1MEIIT
6Y6TtMS.

rERIAINS TO ANY Wt WMICH IS eMfTDHO OR Will EMIT ACTWM

IMTIIOGCM DIOXIDC. CONSHIEH F0« SITES TIIAT WILL UIWEROO MIEMlCAL

V/Altll UltAIMLHT. IIICIimiAlKm AIM) HJH UllllllINO IWA5IE

HJ[l HtCOVlllYI

JJ46 MrNoncN OXIDK EMISSION
COIIlHOlS: &IAIIOIIAIW KIIIKfE

fttAINM-? TtfAT AIL BtAIIOHAHy BOURWS OF IlirilOncil OXIIX

MINIMKt tMIStlOIIS BY TIIC lllit Of Illli (AlttT AVAIIAUU COIirilOL

TtCMMIQUES AND OCEHATIIIG rhACIICES III ACOOIIOAIICI- WltK III SI

CllflllfNr IECIINOIOQV EJtABIISIKS UMir POII linMxifn 0*101

tMISSlONS (HOM rOMIUlSlMVII.

PEHTAIII& TO ANY SHE WHICH WIU EMIT NIIROOCN OMICX6. ACTION
(.OIISIUIH COM SUES MUht TMtAlMEIir SVSIlMt Win U8ULT CHIMB. Al

01 HllttCKIlH OXIDE fuaBlllHS. ESC. 1IUNMAL IHtAIMCIII .

374B 2603 EMISSIOII COuniOL ACTIOII CIMMlllAMS RECaJMES rHEPARATlOH FOH AIH COUUTIOII Al EHrS. WAHtNHGC AIIC

EMERQEUCIkB.

HR1AIUS TO AMY SITE WHICH IS EMIITUM OR MAY EMir Alll AC1KMI

|.ONIAMII«AIIT».
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B.C

EXEMKIIOMS TO 60110 WASTE

Rtfllll AI10IIS

AUtHORIZED, LIMirSD 8. PAOHIBMED

$<UKi WA6U DISPOSAL

REO.UIRED TECHNICS IIIFORMATlON
Mill SAIIIIAIIY lAlrt'llltS

Of FIIUS EXEMPTIONS TO SOLID V/ASI£ HEOU1AIIO/I5 AMD

CSTAUtlSIIlt LIMITATIONS OH ItMfORARY STORAGE 01- PIITRESCIDLE

VM6IH ON ANY SOLID WAS It WHICH CAUSES A HUlSAtlCt OH IIEAL1H
lUZAWO 6TOIIAOE Of PI/IHESCIW.E WASTE BEYDfMl SEVEN DAYS IS

CONSIDERED Olf N DUMflNQ.

ESTABLISHES ALLOWABLE METHOOS OF SOLID WASTE OlSK)SAl;

SAilirABY LAIIIlFIU. IIJCII«KA1(OII. COMPO6IINO. CROIIIIIIIS

KUIIAOEMENI bY OPtfl UUHIIINO AMD OPEN UUMPIHIl

SPCCIFIES THE MINIMUM TECHNICAL IMFORMAIUM* nEoumio OF A
SOLID WASTE KHMll TO INSIALL. HtCIOOfO AIU. A IIYUHOGCOLOOIC

INVESTIOMIOH HEfOHT. LtACIIAlt PKOOUCIIOII AND MlQllATtOII

INFOHMAf KH4, KUHf ACE WAltn OISCUAKOE INI OHMAf MM», DtilON

CAlQILAIlOMS, fLAII DRAWIIIOS.

PERTAINS TO ANY SITE AT WHICH SOLID V/ASTE VVUl IE ACTIOII

MANAOtf. CONSIDER ESPECIALLY FOfl OU> I ANDIIUS WMSBt

£0111) WAS It MAY Bt EXCAVATED AIID/OH COHSOLIUA1ED

ft ftTAINS TO A»|Y SHE AT WHICH SOLID WASTES WILL BE

MAIIAOfO PROHIBITS MANAGEMENT BY OfEII bURNINS A1ID

Of HI OlIMPINQ.

1IW PAHAORAVII PREltlHS SUBSTANTIVE dEOUinEMUlU Of A

SOI ID WA6IE PtFIMII 1OIKSTALL. KRlAlNi 1O AIIY KEW SOUR

iVAIilt UKU'OSAL fAClLinr CAEATED Oil HIE AND EXPAHSIOIIB

01 CXISTINO SOLID WAST* LANDHIL6 . ALSO PEHIAINS TO

CXIS1IIIO AREAS OF COMIAM^IATIOH TIIAT ARE CAPPED PEN

SOI II. WAS It IU/1IC . THIS NUU ESTAMISMES lilt MINIMUM

IWDIIMAIIDN MIOUIHtU MIRIIIU lilt RIM101AL DESIGN HADE.

374!. 31.07

0)
Ul

I
<T

I

•I

1741)707

A.B

o.r.o.H

LOCATIOII CHIIEBIA tOK SOI ID WASTE

IHBCOBAL ftHMir

ADDITIONAL CniTEfUA FOR SANITARY

LANDFILL APPROVAL

SPfCIFIES IDCAIWHS IH WHICH 60110 WA61E IANOHHS AME IK>T TO

u ancD. uiCLi'Dts nocmnAiiis. BAND on WIAVU nis. IIMI-SIONE
OH SAHDS10NE OUARIW6. AREAS ABOVE SOU SOtJHCE AOIIIHRS.

WETLANDS, f 1C.

ADDITIONAL SUING AEoUinEMlNS WITHMSPECT TOflfOlOOV,

WATER SUPPLIES. OCCUPIED PADPEHTIES, PAHKLAIIPS AND MINE

(SOVERIIS EKI-AII6IOM Of tXISTINO SITES

THIS RULE PREVENTS THE mABLKHMENT OF HEW SOLID WASTE LOCATION

LANWIILS AHl" tXPANSWHS Of EXI51IMO (Ot»> WASIE

I ANDH1LS III CEHIAIN UNFAVORABLE IOCAIIOHS. ALSO MAV

PHOHIBIT HIE IEAVIUO OF WASIE III PLACE IN CERTAIH

UNFAVIMtAULE LOCATIONS.

PERTAINS 10 NEW SANITARY LANDFILLS FOR 60IJO WASIE LOCATION

DISPOSAL AND EXPANSIONS OF EXIS1IN3 FACILIIIE8 AfftlOM
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JMI 17 II DinuMAiicK win HI IIA/ nn taiiu
WA«ll »*( WAIOCtHAlin

J74HM4 I-OIT CtOtU« CAflf Of

OKmiHP WAlf M MOMTAIUNO fUAOKAM Mllkl MC I»1A« I»IIH IOM

Ail. lAWIAII* lAlKJim »AIH!IM» Till IrtllMMOtT <.II|IH .1 It) A

1II">C*><! IIUMMH 0» Will H IIA 1 AMI IOCAIIU tO »IA1 IA>MH(«

1N11ICAH MtniUrODAOItNl IMACIOAOUIIOI AMD IWtWMOMAOIUII

till tX*IIM»AU«IIKO«IKW«OfC«llli IrtHMtlM

link MIMI (IK IAMIIM(| AMD »n*i

Miouimirtoiuni or A IANWIU IN AMAMNin IA)|IK:IIMIMIMI/II mi
IllllllOlmtkl i:iUW*« UAIHI1IIAIM.I AMlMVIIMItl

fVtl IHlMI* HfOAIAflllM AIIDMIL'AII !•» I TArilAM AIIU

tit AW. ION anutiNU VMIIM (innnifAi i WAHH

IMAINAIWIAVIH. HI" AlKlVIUtlAINllAVln nNIVIIMril HIM I'M.

01 tuMt'AiiAWi OAiittiAtl HI innt.1 iciCyili)V(iniAiri«>«Ai of
nuiir.ioii

ftlAWKIIK Wlllll ANINnnilVI OAt MOOIIOIIINO riAlllt

HllltimilllUntUlll/ V^A<,ll lAIIMUIk. iniMlll 1111 MINlMKM

an OIIMA f IIIH M iMwin IN HK:II A n AH. met UIIINO i* i AII n>
IIIMIWIHUIII HAH'... k»<lr»U-AIKlM «III»MAIIIIIIOII«|A*

(•LKtilAiiiiN roillitiAi lAMrtiMO *i«»MuinnM«f«i n»>< iinmm.
I.IC MANOAIH WIUMIIirAmSMIIU MMAIH III All I HPI OhIVI

(]A« MdllllOHHia kVHIM IHHtHlHlOMIV Alf I III III I Alii II I k

WtlltllllK.flVdl •MMIIIUCllMf tOimWAIfll

UHHIgllf. rAIIAMIIllll. AIIU trill MH I IO«IXIin«IV» OAI,

IIIAT A IXTANIP riAN w wovmin TOnitCKiw now AIW
niorottu MUMII. UHACiwio, IKCAVAIINI*. UKIKHMO. IHIHHNU <m
MININO Oil I AMU WlllHl A IIA/AllllOlll WAUt IAIIUIV «»l kW ««

WAfcflMtlHIY WAtOMIUIfliWHI Of AUIIMfllMKII II",

IMIOHMAIIOIIMtlklOIMOtrtlllAHlllAI II* CMOKiMti AtlH/lllU

WHlWOrCHtAU A NUUANCI OR AOV(««rU AIIICI Illf H*Ul«.

KiAinam mi IIWIHOWMHII. IMUAI HIIMI mi:iwji»tH.i im.ii
ACIWII I IKMAVW IMWVll.BV IMMllllU IU»I II. I'IMIII I.I III!

ci'iiic Aim nil iiiviMiHî xi-

crcciHif nn fuoumiD rotr ctOiUM CAHE i oit toun wAttt
KACIillMI. INCIUOU CONIINUINO OCl«Atlf)H Of IkAfllA K AND

MIWACt WAltH MAWAOtMtllf (yttlMt, MAINItllAllf I O^ lilt CAf

iVSUM AND nilOUUI> WA1IH MONITOIUMU.

If MAIN! fU ANY M«W KX» WAlll »AC»HY ANO ANY ALIlOll

IXPAMIlOMI Of UlltlllO IMW WAlfl lAKUfHU Oil lift.

Al 10 MAY rIMAIN TO KIIUNO A»IA« 01 COIHAMIIUIIUM

IIIAT *M CArflUIN flACI ft*1lll*CI|IOV«AlieMJlll.

klMllANHVf HIOUMIIMlllfl I1AIAKI IO All*
WAIIt |AI|l>l«ll LHKMlliOII III!. Aur I«f«

»MI6IIIIO Id"'WAIII IAIIMMI OMIIfl AMO AM» IlilltflO

AH! At. Ul IIINIAMHIAIION IIIAI AM I AfrtUlM HALI fill till

V.Vtt. WAUll mil Ik

11 MI Ami. in«jii tin wnif.iiiiAtiuiiiih win n»v»
»MintK;i»i» l(»in> WA!tll»fiA«|)ONHll Aim winni n»« A
HI SII.INf I t'H IIIIIIH Ol.< UHIII illMM. IUM In''AIIU WillllH

KKUIIII <>> UK IMH ACtO Ull III WAlll

At I Kill

UWilANIiVf HtQOIMMIini rilllAW 10 MIY WVAV CdlAlW

SOI ID WAtK tANDHtU WHit. AMV IXfANHONS OF

tKISIINa tOUU WASH IANDIIIU ON till AMO AHV IXISTIlW

AMIAS 0> C4»ITAWlNAHOtl HIM AM C**f«0 «* ««* «0lKl

iw. »<> Aiir l»i»fO»Ai lilt vflinit i»nosn/io»l
lillllNAIIIMI AIIU MUHIAMON MA» Hi A tlKUAl

MIIIAIHl «0 AM» tnt Al WHICHIIAIAdMUt OH K>UO WAlll ACHON
IIA»HHIMAflA(IU>.lltlUf(IIIHIltlOMAU*OIIOtflt»*VlSI

until nor n MI AIM ro AHIAI iMAt IIAVI HAH ONI tiwi IIAKI
OIIH'llll

AC nun
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DESCRIPTION APPLICATION
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ARAR
TYPE

1741, J7 18 A D SOLID WASIE INCINERATOR *

COMPOSTINO OPERATIONS

ESTAW I6HES OPERATIONAL nEOUIHEMENIE FOII SOI ID WA&IE

WCIIIERAIOIIE AMD COMPOSTIIW FACILITIES.

PEIITAUJt TO AMY SUE AT WHICH SOIIO WASTE WILL BE CIIIIEH ACTION

INCINERATED Oil COMPOSTED OII-SlfE.

374»77 IS

ID

n

Ul

t 3746 Z7I«
*-«

10

0

374» 17-IB

6ANITAIW LANDFILL OENERAt

QPEHATIONAl HliOUIHEMkMlS

DI2J

F. 0

SANITARY LANOFIU OPERATIONS •

CONSUIUCIION COMPLIANCE

SANITARY IANOFNL OPER. • DAILY AND

INJEIIMIDIAIE COVER

SPECIFIES OEIIEHAL OPERATIONAL REOUIRfMEN! G FOR SOLID WASTE

LANDFILLS. INCLUDES REQUIREMENTS f OH: PREPARATIONS FOR

OPERATINQ DLIRINQ INCtEMCHT Wf ATHtKi MANAQEMCNT TO MIHIMIZE

NOBE . OUST AMU ODOHS; VECTOR CONTHOU; AOEQUATf FUIE

CONIROL lOUIPMEIir. NOT CAUitUO A NUICAIICE On IIEAL1II HA2AKO

ON V/ATffl PCUU1IOII; MINIMIIAIION OF .'JISTtNIIIEU AB6A, ClltMIDAl

COMPATAOILIFV UBIINrt, IF NECESSARY. SPfCIHES IIIA1 BUIK

UOIIIOS, HA7AROOUS WAS It , KUt AtlO INftCIIOdV WASH MAY NO I

BE ACCtMED FOR UISPOSAI.

REOWRtS 1HE OWNFIWPtftATOK TO IMIUEMEIIT KiEASUhES TO

AHAIN COMPLIANCE WUH HEOUIREMEMFt OF THESE HDUS »l 1IIE

IVfllT I HAT TEE1INO INDICATES 1HAI A COMPONENI OH KXIllONOF

THE LANDfllL IIAVt »IOT BEEII CONSTMUCTCI) IN ACCOIItlANCt WITH

IHOSt RULES.

INaUDCS HElHjmEMEMTS FOR DAILY COVER AMO MITEHMEDIAIE f OVl«

FOH ItMCORARILY INACTIVE AHEAt

PERIAINS TO NEW SOLID WASIE DISPOSAL F ACUITIES TO BE ACIION

CHEATED OM SITE AND EXI&IMO LAtlllFllU THAT WllL BE

EXPANDED DURING MMEDIA1ION. PORTIONS ALSO MAY PEAtAIII

TV EXISTING AREAS OF CONTAMIIIAFION 1IIAT V/IIL tt CAHNiO

IN PtACE PtH SOLID WASTE IUIIES.

fERTAIIIS TO 'NEW SOIIO WASTE DISPOSAL FACILIIIES TO BE

ClltAIEL. OM Silt AND «XI9TIMO lAUUFlUt THAI WILL Bt

EXPANDtO f>UIIINO RU^EDIATION AUO PERTAINS TO

COIISTIilfCllONOf FIIIAl COVLR SYSTEMS.

PERTAINS 10 -NEW SOIIO WASIE WIPOSAl FACILUltS TO K ACTION

ClltATlOON-Snt AMDEXISIINGFACIllllESlOnE tXPAIIDEO

UUIIIHQ HIMtDIATItMl

19 H
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374627-16

SAIIItARY LAIinFIU. OPERATIONS -

FINAL COVER

SANITARY LANDFILL OPERATIONS • PCBl

AND IIA1AMXIUS WASTE

SANITARY lANOPllL OfFRATIOHS

BUIIFAft WA1IHMGMNI.

SAHIIAHY LAIIOFIU OWRATIOKS •

IEACIIATE MANAUtMFtIT

INCLUDES nEOUIREMEHrs FOfl THE FINAL CAP SYSTEM FOR AREAS Al

FINAL ELEVATIONS.

REQUIRES OW«tRS/OPf RAT OR* TO CONDUCT A PHOCiRA*! 10 DETECT

PCB IVAS1C AND HAZARDOUS WASTE fRlOK TO DISPOSAL. UPON

OETECIIOM OH «*P{CICO OfcTECIIOM OF SUCH WASTES, REQUIRES

1HOS« WASTES TO N0| BE I1ACED AT IHE WMIKItlO FACE OF lll£

IAMDFIU AND TO MAIlAOt IHOSt V/ASTES HI ACCOIIDAWCE WITH

AP«.ICA»16 LAWS AND IUOUIATIONS.

SURFACE WATEfl MUST »E DIVERTtO FROM AREAS \MlEM 601 ID

WASIE IS BklNO. OH HAS BtEH. OEPOSUEP. ALSO HEtHilllES WIN Oil

AND RUN OFf TO K COMIBOUID TO MINlMI/l INHLIIIAIIdll IHIHHIOH

DIE COVER MAUHIAU AND 1O MINIMI/E EHOSION M Hit CAP

SY6IEM.

nEOtNREC REPAIR OF IEACHATE OU1BWAKS; COUECIIOH AMD

TREATMENT OF lEAOIATt ON TIK SURFACE OF THE LAIIOHU; ANO

AC1IOMS TO MINIMIZE. CONFHOL ON ELIMINATE CONDITIONS CAIISIIW

IE-ACIIATE OUIBRf AKS.

PERTAIWS TO NEW SOLID WASTE1 DISPOSAL FACILIIIES TO BE

CREAIEO OH SHE AND EXISTINO lAMOf IUS 1»IAT V/ILL bl

LXCANDEO UURIMO MEMEOIATION. PO«riONS ALSO MAY PERIAIN

JO EXISIINO AREAS OF CONTTAMINAIIOH THAT Will BE CAPPtD

IN KACE PER SOLID WASTE RULES.

PERTAINS 10 NEV/ SOLID WASIE DISPOSAL FACILITIES TO Bl

CREATED OH SHE AND EKISIWO LAIIDFIILS THAT Wilt BE

EXPANDED DURINO REMEDIATION.

PERTAINS TO NIW SOLID WASIE DISPOSAL FACILITIES TO BE

CHEATED ON SITE AM> EXIBIINO LANDFILLS THAT Will M

EXI'AIIOH> IMIHINO HEMEOIAIKMI PORIIONS AISO MAY PEHTABI

fO IXIS1IHO AWrAS OF- CONIAMIMATIOM IIIAT WUl lit CAWO

III K ACE PER SOUO WASIE RUUS.

PtRTAIIIS TO HEW SOLID WASIt DISPOSAL FACILIIIES TO BE

CAEA1EO Oil SHE AHD SXBIIHtt LANDHlW THAT WILL BE

LXPANtlUJ OUhlHO RtMtDIATION. POHTIOIlS ALSO MAY PERTAIN

10 fcXISIINO AREAS OF COIITAMINAIION THAT WILL HE CAPWO

III PLACE MR SOLID WASTE RULEK.

ACTION

ACT KMI

ACIION

i
z
1



ID
^ °'M OIIK) ADMINISTRATIVE COtH ,AMR|

2 OIUWtir.1 1 AOOON SAWHJSKV TOONTV

W COlil MIUINtNt Hill OK lUQJtCT DltCrWTION ArTIIPATlON
U SKllON fAMOHArM 01 M&U1ATION Or«K»ULA1ION Of NtfllHATION

f 7

AllbClUIIMu lANWHli AtClrtllMWAtU AHINJItftf 1. l|«< AIIOMUUUU

ClOIUM W IXIITtHOUNHI WHICH 60 WOI Mill ttK.lt IIANOAMU
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U SECTION
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PERTINENT

PAFLAOIIAPH
IITIE OR SUBJECT

Of REGULATION
DESCRIPTION

OF REGULATION
APPLICATION

Of REGULATION
AflAH
TYPE

1Mb 14-07 NO MOVEMENT OF H.UID INIO
UNDERGROUND OFMHKINO WATER

(ME UNDERGROUND INJECTION OF FIUIO CONTAIN 1110 ANY

CONIAMIIIAHT INTO AN UNDERGROUND SOURCE Of DRINKING WATER

IS PROHIBITED IF T1IE PRESENCE OF THAT CONTAMINANT MAY CAUSE A

VKHATIOM OF THE MtMARY DBHIKINO WATCH STANDARDS Oft QUICK

WISE ADVERSELY AFFECT THE HEALTH OF ftRSOHS.

PERTAJIK TO SITES AT WHICH MATERIALS AHE TO BE INJECTED

UHOf AGFUHIND. CONSIDER FOR TECHNOLOGIES SUCH AS

UIOREMEDIA1IOII AND SOU FLUSHIIIQ.

3741340* ELIMINATION OF CLAW IV WELLS

3746-14 10

Ul

*V JM63413

ID

Q

" It

THE KUECTtOM OF HAZARDOUS OK RADIOACTIVE WASTC DmtCTIlY

INIO AN UNDERUHOIWD SOUHCE OF OHINKINO WAItH IS PROHIBITED.

WAfVfR OF REQUIREMENT BY DIRECTOR THE OIRECTOM MAV AUIHORUC LESS STRIHQfHT AEOllinEMEKTS FOR

AN INJECTION THAT DOES HOT OCCDH IIITO, IHROtlOH OH ABOVE AN

UNDERGROUND SOURCE OF DKINKINO WATER.

CIASS V WFUfi

CONDIIIONS AII'IKAOIC (0 AIL

ri w.tirs

(f-ECIFIECRCaUinFMENIK FOHCIAtSV WrilS (HI 374634 01 fOII

WF INI IIOUS

BrECICKS MINIMUM CONDITIOHS TO BE Affl 1(0 TO All UNIXKC1HOUHO

iiutrnons

PERTAINS 10 SITES Al WHICH MATERIALS ARE TO BE INJECTED

UNDkRSKOUND. CONSIDER FOH UCHNOIOOIE6 SUCH AS

UlOHEMbDIATION AND SOIL HUSHING.

PfRTAINS TO SUES AT WHICH MATERIALS AFtE TO IE INJECTED

UNDERGROUND. CONSIDER FOR TECHNOLOGIES SUCH AS

BIOFIEMEDIATION AND SOIL FLUSHIIM.

PERTAINS 10 CUES AT WHICH MATCIUAIS ARE TO B( INJtClio

UIIDEIUIHOUNO. i:O»ISII>EH FOR 1ECHNOLOUIIC bllCH AS

MOW MEDIATION AMD SOIL Fl USHINII.

ft HTAIIIS TO BTTCS AT WHICH MATERIALS ARL TO BE UIJECIEO

UNUEKUHOUNJIl. COIISIOIR rOH UCItflOIODItS CUC4I AS

BIUHEMLDIAIKIII AND SOIL FLUCHINO

3746 34 34 MECHANICAL INIEGRITY SPECIFIES REOUIREMCNIS 10 BE MH TO CHSUNE MCCtlAIIICAL

inTtQRiry OF wins.

PERTAINS TO SUES AT WHICH MATERIALS ARE TO B{ INJECTED

IIHOtRQKOUdO. CONSIDER FOR TtCHIIOLOGIgS SUCK AS

BlUHLMtUIAIION AIID SOB. FUJSIHlM.

374SJ434

a
a:

3746 J4-37

4
a.
u

174« 34 36

I
o

o
K.
U,

m
<T

n 3)46 W 44

QD
01

A.O

PLUQQING AND ABAIIOONIIIQ CLASS I

WELLS

CONSIRUCTIOH REQUIREMENTS FOR

CIASS I WELLS

OPERATING, MOIIITOnmO & REPORTING

HEO FOH CLASS I WE' I.S

PETITIONS TO EXCtUPE A LISIEO

WASTE AT AFACILIIY

(tllMIl INFO IllUUWtO IOR AIL HA?

V/A6H f ACILItlES

SPCCtfKS. Rf OUIREMtWTS TO HE MET WIIEII FtllOOIIMi OR
ABANDONING A CLASS I WELL. SEE 3/46 34 U4 FOH DEIINIIIOIIS.

SPECIFIES COIISTRIKHIOII AMD SITlNO REQUIREMENTS FOR CLASS I

WEUS.

SPECIFIES OPERA1HIQ, MONITOniHO AND AEPORTING flEOUIREMEI(T8

NECESSARY FOR CIASS I WHl S.

ALLOWS FOR PETITIONS TO EXCLUDE HAZARDOUS WASTES FROM A

PARTICULAR FACILITY FROM THE nsu IN HULLS j?4» ji 3010
3J45 S1-J1 OF T'liE OAC. MSO SfAIES THAT OHIO EPA WILL

HECOONIIE USBCA'S DEC): ION TO GHAUT OR OEIIY SUCH IfcTIIIOHS ON

HIE FEDERAL LEVEL

EBTAM.ISME6 lilt tilBSIAMTWE HA.7AWKKI* V<AV1E C1HMU

HEQUIREMENIS HEC€SSAR< (UROIIIO I PA TO DEILIIMIHE FACILITY

COMTIIANCE. IIICLUUE6 INFORMATION SUCH AS FACILITY

DESCRIPTION. WASTE CHARACTERISIICB. EQUIPMEtrT DLICRiniONS,

COIIIIIMENCY PIAH. FACILITY LOCATIOM. lOPOQKAPIIIf. MAP, t U:.

PEAIAINS 10 SITES Al WMIC*« MATtRtAlS ARE TO BE INJECTED

UNDERGROUND. CONSIDER FOR TECHNOLOGIES SUCH AS
HIORtMEDIAIlON AND SOIL FLUSHING.

PMTAIMS TO SITES AT WHICH MATERIALS ARE TO BE IIWCIEO
UtIDEHUROUND. CONSIDER FOR TECIttfOLOdlES SUCH AS

DIOREMtDIAIIOII AND SOIL ILU8IIKIO.

PERTAINS TO SITES AT WHICH MATERIALS ARE TO HE INJECTED

UNDtKOROUMO. COIISIDER FOH TECHNOLOGIES SUCH At

LHOREMEDIATION AND SOIL FLUSHING

ttHfAUIS TO ANY SITE WHICH MAS WASTES THAI Will IE

WLUIUl BY USEPA. SIIOULO OHIO 11ST WASTES HOT

AOUHtSSED BY UStPA, 1HIS HUlE WOULD AILOW OHIO EPA THE

OI-H1HIUIIIIY TO DEL 1ST THESE WASTES.

ACTION
LOCATION

HtRTAINC TO AIIY SUE WHICH Will HAVE TREATMENT.

on DlSKiSAi OF HAIAROOUS WASH OCCUHRUIO ON SHE on
HAS eXISTINO AHEAS OF HAZARDOUS WASU CONTAMINA1IOH

OH BITE TIIAT WILL BE CAPPED IH-HACE. TTIlS, ALONO WITH

OlIIEh PAHAOIIAPH3 OF I HIS RULE. ESTABLISHES THE MINIMUM

Ulf ORMATION REQUIRED DURING THE REMEDIAL UESION S TAOE

AC I ION

»f;TKill

I
Z
a
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VHAt/Rllf 0* LAJID IHfAT

1MI 1014 AINI'I *tMMir ttUft, INVIIIUNMflirAl

I tltt IIMtTANIIVI IIAJAUIOUI WA«I| I AMU Mt/OiAl
nHwii MOiMMM»Nrt mti ttANir ion oino H-A to M TIMM**

MIOAMAIION IWCH Al nnOUM) WAIIMMOMIIOfUIIO DAIA.
NIIOHMAIlON ON INIIHLONNUIItl AUMTlMt. flUMIItl M
CONIAAUIAIIOS. ftAMt AHbNtfd'IICOMAMUI'IIWAUM
MONUOMMI rOOOHAM. IIC.

ItTAHIIIIIk lit* IIIMIAKTWI MAIAHOOlM WAtll HAMII
IH JUIMtMtlll! I1ICI tt ANY I ON MWI I»A TO It It MMrt AMOKACY
Ol CONIAINUI IIOIU04 MKlMill INIOAMAIIOH IUUI Al

Ml OAC JNI II H> TIIHOunil }/4l It
COIII Aim K HtllllHIl Ml lilt

IIMKIIIMt lUtllAllflVI IIAIAHHOUi WAIH
NtlUIWIMINIkMII r»»AM» lull <IMII> ICA IU IM llnMHIl AIIIOUAC*
111 lAllk IBIAIMIIII AJIUflUHAUIIWIIII IN< I Ulll I HlHlllMA Illill
men Al Auutmni m iiNucitWAi INIII.IHIV, 1.1 /AIHUHAUI
Of I ANk HIIIMllI l.ULniMMXJDI UCUHOAIlY mill AMIIAI III
IVtllM lit »H DAI J/41 II kit IlllinillHI J >4tU •' 1011
AlllllliriNAt

ItTAMItlUI tUMTANIIVI IIAIAMnnill WAItl NKMH
IH<ll«mtkHI<lf fir.lllANYIOIIOMlOtl'A 1UI>IIIM«MI AUlnllACY
OF HHIIACI IMHMNIIIMINIt UUD IO IHIA1 Oil IKIhl IMIAMMIIII
WAtlt INCIllOCk IHIOMMAIKIII iUCII Ai WAklt I.IIAHAI.1 It HlHlt.t.
OITAIIEDUIIlOtiriANfc ANUHiruMlt. COIIIHOl 01 Will OM AHU
HUIIOM. tlOIUW MIUMIMATKIII. IIC. HI OAP. 1/41 »• JO MHOIIQII
ini it n»o»< AUIHIIWIAI tunrACi

IMAtkHHIl tUHTAMIIVI IIAIAWOU1 WAtlt MKMlT
HIQUlAIMIIII* NICIIIAAV tO» OIIK) IfA TO OIIINMMK AOIOUACY
Of lANB 1MA1MIIIT 10 inCAt 0(1 OllCOil Or IIAMNPOUt >VA»I«
UICLUUU HIIOAMA1IOW IUCII At WAI1I OIABACUUIMK.I. 1)1 tlOII
KUAMIMI 10 MAXIMlZI IMAIMMII. MMtlltlOIII 0> INtAIMIIII
IOIK, 01IIOH Ot illlH, IN»OHMA1K»»ON NXflfllAt CHOft. tin Hf
OAC JMtllJOTHttOlKMI 3/l» U I1IUH ADUllioNAl IAJIO
1HIAIMIIII HIOUWIMINII,

IITAMIIIItl lUOITANIIVI IIA/AIWOUl WACIII nW4ft
HioumiMiHrt uicuiANV ran OHIO ^A 10 ocituMii" AorQUACV
OF <UWACt (MKHUWMtNII, WA«« «l»». IAW) IMAIMINI UWIC,
lANprtlt. AMD UNOIHOIIOUNO HWICIIOM MlLU UUP TO TWA1.
trone oNoitrotc w HAiAMbouK WAIU. iNauutt IN»I>WAMION
tIKII Al WAflt rilAtlACKHIITlCf. DITAUIO OUION M ANIi Alill
HtrONrt. COHIKOl Of RON ON AIIO HOII Off, CKlSUHt IIMOBMAIIOM,
IIC. tttt OAC 374MI7 01 AOOiriONAl HlOUIHIMklllb

MMAVfli 10 AMY IACHIIY/tlll WI«Cl« WHl IIAVI IIAIAKOOIH,
WASTI bltrOMO (M ON till OftllAt IXIIIINtt AM At Of
MAIAMOOUl WACII CONIAMIIIA1IOMQN llll THAI W«l M
CAf>rio IN ft ACI. nut AIONO w»ui on»t» rA'AOHAHH or
inn null. itiAMiMitl im MINIMUM IMIOHUAIIOHMUUIMU

I I IK MMtPIAI

AtliQN

«MTA4)lt 10 ANY «<<« Al WHtCMITOflAOt Ul IIAIAMOUI ACTIUIl
WAtll ON ini WIU OCCUM IN LUMTAUItM CullklOlfl IOA
WAIIII AMU CWITAMINATIO lOUt HIA1 AM tlOMO fAlOH
10 IMA1MINI OH OWUtAI lint, AlONU Wllll IIIHIN
fAHAUHAI-H* 01 lIHt HUH AIIO OAC J/4k tl In HmOUOII
1/41 II /«. IIIAUIIUUl IIU MUHMUM Krf()(lMAI(OllMII)lJI»ll>
lillHillii llll MrutUlAI H4INMI ITAI.I

rlNTAINI (0 ANV llll AT W»«CH HOHAOI Oft IMA1UINI Of AdWH
IIA/AIIMIIII WAtll HI lANXt WIU OCCUM flN llll TIKI.
Al UNO Wllll I>T IIIH fAMOIUflll 01 IHItMHt Al* IIA(
.IMl II 1(1 IIIMUtlllM 1/41 II tt. IIIAMIlliri llll UIIIIMI/14
VIIKRUMKUI IQlllNIDUlNIINO 1114 MMiniAl l>UMill VIAOI

MKIAIN* 10 (III AT WIIKII MAtAKOOUl iVAIII WXl II
kHIIIHlOMIHIATIUHIlUWACtlMI-OUNOMINIi. IIIH

Wll.l()!|ll» tAHAOHAHIIOr IIIIIHUll AIlD OAt 1/41 II IU

IIIHOU(III )>4I I* 11. IIIAilUIUI llll klUIMIlM HIIOMMAItUU

DIUIIIHII) IIINIIHO llll HtMIUIAI OIIIUll ITAUC

rCHUINt TO AN* llll Af WMICMIAHO 1MA1MIMI Will It
otto 10 IMAT OH imrou o» IIAIAWIOUI WAtnt TMII.
Al UNO Will! OtlUH rAKAOIlAWIt Of nut (\Ult AhO OAC
1/41 10 tO IHIUIUOM »Ml M tO. UTAMItlllt llll Ml»IIMU«
mionMAiiON mauiruo ounwo nil fi«M«J>iAi MIION IIAOI

M It I AIMS TO (III AT MUCH IIAMMOUf WAItf Will

ACtlOH

AC (Kill

U, WAtll Mil*. lAlli) IIUAIMIIIT UI4III,
lAIIOMllt OK UNDIKOMHJND INOICIWH WlUt "lit. AlONO
Wlltl OltHH f AKAOHAflf* Of TIM »0l« *N» 0™ 1141-11 01
tilABIIIIttt IMl MINIMUM INfUfMAllOHHtOUIMO DUUIIIO

Tilt IKMtDIAI UlLION IIAOI
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PERTINENT
PARAGRAPH

C7

OHIO

OREINEFT

TITIE OR SUBJECT
DEREGULATION

AUD'l PERMIT IMFO: IIAZ WACIE

t MINISTRATIVE CODE

IL<OOON

• 1 ARAIU *

'-...../ SANDUSKY&

DESCRIPTION
OF REGULATION

ESTABLISHES SUBSTANIIVE HAZAKOOIK WASTE FtHMIT

./flITY

APPLICATION
OF REGULATION

I'ERIAINS TO SHE AT WHICH HAZARDOUS WASTE WILL «E OH

,10

ARAR
TYPE

ACTIbit

ID
<r
•- 31456044
n
4-

ID

Q
" 3749-E-LV44

C6 AOD'L KRMIT INFO: MAZ WASTE

TftEATMEIlr BY INCINERATION

C9 AOO'L PERMIT INFO: HAT WASTf T/M>

C ONUS

RtouifltMEifTs «« CESSAHY FOH onto EFA TO DETFHMIIIE ADEQUACY
OFlAMDFIILS USEb FOR DISPOSAL OF HAZARDOUS WASTC.
INCLUDIS INFORMATION 6UCH AS WASTE CtlAIIACTCRIfTlCS, 0. TAILED

DeSIOII fLAHC AIIO ItfCOHIS, CONIBOL OF HUH ON ANO HINI Off.

CLUSUHE INFOnMATIDN, HC.. ME OAC 3746 |7 01 THHOl/UH

3746 67 1« foil AOOlllONAt IANUFILI MQUIIIEMtllTS,

EITAM.ISMEC eUB6TA>l(n/E HAZAHOftKS WAtlE KHMIT

REQUIHlMENtE HECE6SAHY f Oil 01UO tf A 10 DtUHtvVHt AUEOUACY

OF INCINMATOItS USED TO 1HEAT IIAIANOOIIS WASTE. KICUJUCS

INFOHMATIAN MICH Al WASrt CNARACrtHISTKS. 01 fAlttU Ul MH

ItANS ANII HEMIUS, TfllAL BUHN DATA, ClOiMIE ttirollMAIMII.

tIC... SCtOAC3V4b 67 40IMI«)U(UI J74» 67 M Fllll AIMliriDHAl

IIICINEHATOH iitnumtMtiirs.

f «TA«.ISIie6 SUBSTANTIVE KA7AnDOUS WASTE KHMfT

BtOUIMMENIS UtCESSAHY fOK OHIO EfA TO DElEftMIIH ADEOUACY

OFMItCEILANEOUS UIIII6 USfO 10 IIUA1 OH 61011* KA/AJIOODS

WASIt. IMCIUI1ES INFUHMATIOII SUCH AS VM61fc CMAHACKHkSTICS.

DtrAIIED DESKiMfLAHS AND RIPORIC. COMIMU OF Mill Oil Arm

Hflll Oft, ClOSUflt INFOHMAIIOH. IIC.. Stt OAC 3?4i b7X)

TIIHOUOH 3746 6 /93 FOH ADOITWIIAl RtUDIRLMf NIS FOR

WISCULANEOUS UHII6.

IIASUEtH DISFOSEO OF IM lANDFILLt. THIS, AlOMU WITH

OIIIER HARAOftAPHt OF THIS HULE AND OAC J74t 6/-02

THKOIWH 3746-67.18. ESTABLISHES THE MINIMUM INFORMATION

HEOUIRED OOMKO THE REMEDIAL OESION SIAOE.

PERIAIN8 TO SHE AT WHICH HAZARDOUS WASTf WILL tE ACTION

TtWMEO BY INCINERATION. ll«6. AlOtlU Wllll O1HEH I

PAHAGHAWIS Of THIS HULE MID OAC J741 67 40 THROUQH

J/4» t7H, ftfABUSIltS DIE MWIIMUM (NfOHMAllOMIUQUIHEO

DtllllMI THE HEMLi>IAL UtSI&ll STAOE.

PERIAINS TO FACHIIY/Sllt At WHICH HAZARDOUS WABIE Will ACTION

HE SIOHED, TREATED OR DISPOSED Of III MISCELLANEOUS

HIIIIS. 1HIS. AlONO WIIHOIIIEIIfARAOMAPIISOF UIICIIUIE
AND OAC 374k »7 80 IHHOUOII »4t-t7-91. ESrAtllSHEIi THE

MINIMUM IIIFOKMATION REOltlREb PURUJQ HIE REMEDIAL

DCSlOIIVrACE.

3741-801*

CL:
U
Q

314&-C10S

a,
ui

I
o
£
O
o:
u.

00
m

E,I,J

A J

A.B

J74SH-M

HAZAKDOUC WASTE FACILITY PERMIT

COIIOIIIOMS

MO FOR CONDITIONALIY EXEMPT

(MALI OUAIITirY GENERATORS

REtlOUES OF MM WASIE6 IN EMfTV

CON I AIMERS

fVMJIAIIOIIOF WASUS

HAZARDOUS WASTE MANIFEST •

GEjItHAl MEOUIREUENIS

ECTABLI1HCS OErJEOAL, PtrtMIt CONDITIONS APPLIED TO AIL
HAZARDOUS WASIE FACILIIIES IN OHIO. INCIUOE6 COIIQITIOIIS SUCH

AS OPERAIIOH AND MAIIIIEHANCE, Sift ACCfSS, MOIIMORINU. EIC.

SPECIFIES REQUIREMENTS FOR CONDIIIONAILY EXEMPt SMALL

OUAMTirY OEIIEHATORS OF HAZARDOUS WASTC. PftOVIUES MLlCF .

FROM MANY OF TIK HAZAIIDflU« WASTE MQUIATIOUS

EKEMfTS mi MSIOUE3 OF HAZARDOUS WASTES FHOM EMPTY

COIIfAINCRS FIIOM THE IIA2ARUOUS WASTE HttlUlATIOMS. IHOVIDFS

SKCIFlC DtfUIIIIONS (OR THESE RESIDlltk.

ANY RRSOH OttJtHAIINO A WASTE MUST DCTERMIHC IF IHAI WASH

IE A HAZARDOUS VMS It IEIIIUH THROUGH IISIINJ OH BY

CIIAKACIEHIillC).

REOUIHCS A OtNERAKIR WIM TRANSPORTS OR OFFEDS FOII

TRANSPORTATION HAZARDOUS WASTE KOR OFF-SUE TREAlMCNl.

8IORAOE OH DISPOSAL TO fllLPARE A IIIIIFOHM HAZARbOIIS WASTE

MAI WEST

If RFAIHS TO ALL AITERMATIVES THAI WILL INCORPORATE
TI«(ATMENI. SIORAOE OR DISPOSAL OF HAZARDOUS WA.61E

COIfSIDER FOR Sn<£ WHERE (HE OUANTrTY OF HAZAWOUS AC HOW

WASTE OEIIERA1EU SY All ON SITE ACTWII Will K LESS T1IAN CHEMICAL

100 KO PEII MONTH. MONTHLY LIMIT FOH ACUTE HAZARDOUS

WASTE IS ONE II) KO.

PtllTAKIS TO ANY ALTERNATIVE THAT INCORPORATES STORAGE ACTION

OF HAZARDOUS VMS IE ON-SI1E IN CONTAINERS.

CHEMICAL

AC1KHI

CHEMICAL

ACTKIII

10 SIH6 AT Wllir.M VM6US OF AIIY TYPl

EOLIU AIIO IIA/ARCHIIISI ARE LOCATED.

PFHIAINS TO SUES WIIEIte HAZAhDOUS V/AST6 V/I1L Be

THANSPORTtO OFF-SITE FOH 1REA1MENI, SIOHAQE OR
DISPOSAL

z
tl
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COUNTY

A W-l (CATION

nnlAWII 10 HUI WIMM HAIAKOOlX WAIII WHl 1C
TAAMIMMIIO 0» kill ION IMAIMINf. IIONAOI ON

> "1 UM HAtAMtoui wAirf MANWtir UM mcrui wwcfouMi »o* i»n UMO» MAIAMOOIM WAI it IATAUM ro irru WMM IUIAMOUI WAIII w»i it
MAIM*l(lk mClUOWM A ftlOUMlMIMI IMAI TIMY •! HAMII IMIHD IftAMkMWIlO 0*» kill FOR 1MA1MINI, ITUHAOI OK

ID
<T 1HIIMO

k< IIW ailllltATOM

IIAIAHOOUI WAIII fAOAOMO MOWMt A OlMkAIM 10 hAXIAfU MAIAHOUUI WAMt M
ACCOlifiAMei Mill u 1 nOI UQIMAIIAMI K>H IMANJ«V(TA1«

itiirotAt

ttHUIIl TO AMV Illl WIMM MAZAMOUI WAIIf WHl *(
1 (UINHOIO IV ON (Hi ACItVIIMI ANO IlllfrtO 0*1 Mill OR

AAAfl
IVMt

f HI Mil' A l

CMIMlCAt
ACIWH

C.IIUICAI
ACIlUN

1141 (JJI

*V

IMI k> >l

JI4* 17 ))

IMI II 14

a
a
U)
n

114114 14 A.I.C

O IMI 14 It A.C

I
O
a.
u.
S 1)411417
\n

Q, J J41 I4U

0)
I
V

I

If

A.I.C

IIAIAMMMIIWAIff IAIIIMO

IIAfAMtOUl WAIU MAIIMHO

iiAIAMinui w»lH

A PC i IMI ii Alton IIMI or iiirAiinniil
WAill

GININAl AIIA«VIIC Of

WAITI

ucumrr foK IIAIAWKUII WASH

01» kill

Mf QUimi PACIAOII Ol IIA/A*OOU» WAKI lOMIAKllHOHI
Al I.OMlAlirt Wllll II k liul Hllllll AIIOMIj 1011 IMI IHI
IHANWOIIIA1H1N

INCKIIItAMMlAril ION MAHKHtO rACIAOII 01 HA/AHlHItll W«(ll
riHON TO (Iff kill IflAKlrdKIAIimt

AININAIlmlHAll nACAIII>llAMIUMlU» V/AHI I'ltlllll Illlllf kill

IHAHlrOHIAIIINI.

IhlHIIIUiMAXMjMIM IIMI riNIOOl IIIAT A 01IHIIAIO* HAT
Al.TtlMUIAII AHArAIMKlUk V/AIII WHIUllll HI IIIU ( OIISIHIHUl AH
UnMAIOIlOC AHOMAOIIACIIIIV AtkOlklAHI-Mll. klAHUAHIH
(Oil M All A0( Mill 1 Of llAJAmiOtlk WAS IH DY litlltHAinm.

AMU/OM oitrotu

rtlllAMI 10 ANY Illl WHIM li>f ADOOUt WAIII Vml M
ullllKAllOIV ON (III ACIfVllltk AIMi klllfltU Oil kill IOII
IHI MUINI AlllllUIII

finl..llll 10 All* Illl WIIKI MAIA»I>OI»« WAtll WNl II
III IMhAlll) OVUM kill ACIIVIIIIk AHtl klM'rililllf kill Milt
IHtAIMIIII KHII/DM IHINllAl

MftlAUII Ifl ANY (III WIIIM IIAJAHOOUI V/AITI WUt M
Uimi'AIIII*! (IfOlll A(.»IV»lllkANUl»lirHIIUM lilt ID*
IHtAIMIIII ANIinillOIII'OkAL

I Illl Aim TO A lilt »VIII«t IIA/AKOOUt WAITI >VIII M
II. At A IITM« I IH lilt NIMUMAI Al IIVIIMl

(IIIMICM
»l IMIII

1 IIIMK At
AI linn

fnWK TO AIIY TMATMdll. IIONAAt OH IIII.KISAl Ol U
WAIItl. A HtrMMM'AirVt IAMMI l» IIM IVAVIl MtJi' HI
CIICMICAU.V A HO HlirllCAlLT AHAVIIO

IIAZAMOUI WAIII f ACBlim MU»T II IICUMH 10 IMAI
wiAUiHonuin AIN> tiNmiowiira turnr AMI; MIWMKIC oil

I IIIIAIIIS 10 All* tn» Al WHICH MAIAHIWUk 14 10 II f HIMMTAi

IKI Aim. kuinro UM uiirotui u» ion IIA» mn» i.it.ronn on

MntAII* TO ANY Illl At WHICH MAIAHOOUI It TO IF

miAtrli, HOMO
UM uitroiiu oi ion HAI IIIN oiirouo on.

INUNCTION AiniwifMniri ton
HAIAIIUUIII WAHl lACIIITIIt

OH

IIM.OMKAIAUII HAi WAHIIIi

lOCATION IfANOAAOt TOd
IIUAMHMK WAHl

IIA;AAIM>IWV/AIIIIIACIIIT»IMIIIIH mirruiiturnuiAMV 10
litltCI MAirilKLIIOIM. IIIIIMIOMATIUMI, OMIIAIIOKAl HlllDllb AIK>
DIICIIAMOrl ANV MA\MI»ir.|IO»HOHI)llllttOHAIIOIII. 1)1111 IHI
it i AU it niMtuwDtxiaiiiMouiiv.

rMWNriOINtllAirMCAUdONI 10 Bt IAKIN lOntfVUII
Al CWINIAl KIHIIIOII Oil IKACMUNOC MHIIAbll, NIAtllVI /III

UICOMMIIIUI V/AlltS.

MfrWCTS 1IM HIWO M HAIAMMMtt WASH fAf Hlllli IN AllfAS 0(

ft niAINS 10 AMY lift AT WIWCM HAIA«OOl» II TO M
IHIAIK., I.IIHlKiOHIIlU'OMOOf (OH»IAH)MHI.IICOHOOII

MIITAMIk 10 ANV (111 AT WHICHC01IH1IAU V HlAUIWl.

IIWAIAUII Illl
iNtuMi-Aimif wAiiit AM rniinir,

ACTION
!<K AllGN

I inTAIIIf TO ANV (in AT WHICH IIAIAROOUIII10 Bt IOCAIIOM
im AIU.,'(lOHHi on iiivroseu at ion MAI «*w oittoao on.
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37U 6O1 OESION «, OPERATION OF HAZARDOUS.
WASIE FACII HIPS

HA7ARUOUS WAST* FACIU1IES MUST IE HEStOMEC, CONSTRUCTED.

MAINTAINED AND OPERATED TO MIMIMllE THE POSSIBILITY Of FIRE,
EXPLOSION OR imdANHED RELEASE OF HAZARDOUS WASTE OH
HAZARDOUS CON61IHKNI6 TO 1HE AW, SOIL Ofl SUMAC€ WATER
WHICH COULt) THREATEN HUMAN IIEAITH OH 7116 EtlVIMUIMENI.

fEOTAINS TO ANY SITE AT WHICH HAZARDOUS IS 10 BE ACTION
TIIEAIED, STORED OR DISPOSED OF (Oil MAS BEEN DISPOSED OFI.

374S-S4-J2 A.B.C.D

10
T
*-«

n
, 3 7 * 6 6 4 3 3

<r
<r
ID
+
I1 3741-6494

LD

Q

37.U M-M

1745-64 37

K
Ct
W
Q

<t
0.
W

3 7 4 S C 4 62

3745 S4-63

X
D

Q 374SI4S4

K
k

)7«b M tl

0)
0)
I 3749-B4-B8
I1

A.6

A.O

IUOUIREO EOUII'MEMI FOII HAZARDOUS All HAZAHDOUS WASIt PACILITIEt MUST 01 eOUIPPEO WITH
WASlt FACILII1CS EMEROENCY EQUICMEIIT. SUCH At AN AlAIIM KVSltM, FWt CONII1OL

eOOIPMEHI ANb A IblfcPHONE Oil HAMO.

TESTIIIQ It MAIMfEIIANCE OF
EOUII-Wfllf, HAZ WASTE FACIUIE6

ACCESS 10 COMMUNICATIONS OR

AlAHM SVSIfkt, MAI WASH FAC

ntmiwEO AISIC SPACI- AT HAZ VMS if
I ACIlll lt:S

AKRANUEMEMTS/ AOHEEMEUTS WITH

LOCAL AUIHOnilUS

COIJffHT OF CONIIIIOENCY FIAII; HAZ

WAblE FACUIIIfB

cones OF CONTINOENCY PLAN,
HAZARDOUS WA61C FACIUIIES

AMEMOME»fT Of COM1IMOENCY PIAN;

HKt WASH FACII IlldS

f MEIIfiLMCY COOADIMATOR;

HAZARDOUS WA6U FACIlllltS

A-l EMEROINCV PROCEOUBES; (UZAROOUS

WASTE FACUnieS

AIL HAZARDOUS WASTE FACILITIES MUST TEST AND MAINTAIN

EMEHGENCV EQKIPMLNr TO AfiSUME M1OPER OHHAf 1011.

WHEMVEA HAZANbOUS WASTE IS BEINO IIAHOLEO. Alt. PEHSONNCI
INVOIVID SHAM HAVE IMMIOIAU ACC165 1(> All imtRtJM AlAIIM

OH EMIHULIICV COMMimiCAIION I>EVICE.

ADEQUATE AISIL SPACE SI (All HE MAINTAINED TO AIIOIV
IINOUSimiCIfDMOVfMFIIl III «H!,(IIIHIL, HHt EdlllPMlNf, SflU

CONIAOl LOIIirMEMI ANI> OH10NIAMIWA1IOU IQUIfMINf IIIIO AIIV
AHEA OF HIE f-ACILIIY OPERATKtll III IHt tVtllf OF All [MEIIObMLY

ARRANOEMENIS OH AOREEMENIS WIHI LOCAL AUIHOniTKS. SUCH AS
POLICE, f IHt UEPARWEMI AMU tMthOrNCY HESWIISl IEAMS MUSI
BE llAOt. If tOCAt AUII^ORITItS Will NO1 COOfLHATE,
DOCUMtlllAIIOII Ot THAT IIOII COOPEJIATION SIIOIHt) HE PHO«inel).

HAZARDOUS WASTE FACILITItS MUC( HAVE A CONTINGENCY FVAH
THAT ADDRESSES ANY UNPLANNED RELEASE OF HAZAIlOOUS WA6IES
Oft HAZARDOUS COIISTIl'EHTS (IIIO THE AIR. SOIL OH SlXlMCl
WA1EB. THIS BULK ESTABLISWS 1HE MINIMUM HEnUIRtiO

INfORMAllOM OF SUCH A PLAN.

COPIES Of THE CONTOMMICV FLAM REQOIMO BY 3741 I«-M MtlST IE
MAINrAIIIEDATlHtFACIlliyANUSlMMIIIEDIO AH LOCAL POLICE
OEPAR1MENI6, F*«E IIEPARIMENIS, HOSPIFALS LOCAL EMEHOLHCY

RESPONSE TEAMS AND THE OHIO EPA.

THE CONIINOHICV PIAN MUSI 8E AMENDED IF IT f AILS IN AN
EMERGENCY. THE fACIIITY f.tlAIIQte (IN IfS IHSMII. COWSTIUICIIOII.

MAinrENANCl Oil OI'LRAMON), TIlE HSr Of EMEIUltHCY
COOHOWAIOflS CHANGE OK HIE LIST W EMIHIIBIICY inUIPMHIT

AT All TIMES Hlf RE KHOHLO BE AT UAST ONE EMPIOYEE EIIHIH C)H

THE PREMISES on OH CAIL 10 COORDINATE AIL iMtwiiNcv
RIPgOMSE MEASURES.

SPECIFIES 1HE PBOCEOUIKS TO BE f OUOWED IN HIE EVENI" OF All

EMERGENCY.

PERTAINS TO ANV SITE AT WHICH HAZARDOUS IS TO IE ACTION
TIIEA Itli, SFOIIEO OH CISPAStt) Or 1011 HAS BttlJ DISPOSED Of I

PERTAINS TO ANY KITE AT WHICH HAZAflOOUS WASTE IS 10 BE ACTION
IRCA1EU. SIOHED OH DISP08EO Of (OR HAS BEEN DISPOSED OF).

PERTAINS 10 ANV CITE AT WHICH HAZAAOOHS WASTE IS 1O BE ACTION
R. SH)«fO OR OISPOSIO OF (OR I IAS Uflll DISPOSEO DR.

PIRTAIMS 10 ANY BITE AT WHICH HAZARDOUS WASTE IS TO BE ACTIOII
lIlEAItD. STOHfO OH PISPOSSI. OF (OR HAS BEEN DISPOSED OFI
CtltlSIIXHIUM HUti WIILKt WAS1ES Will BE blOllll" IH

COIITAIMIlS.

PEIITAINS TO ANY SHE AT WHICH HAZARDOUS WASTE IS TO BE ACTIOII
IHt; ltd. STORED OH DISPOSEFl OF (OH HAS BEEN DISPOSED OFI.

PfATAIIIS TO ANY SITt AT WHICH HAZARDOUS WASIE IS TO BE ACTION
TflCAlEU, STOREO OR DISPOSED OF (OH HAS KEUi DISPOSED OFI.

PERTAINS TO AHY BITE AT WHICH HAZARDOUS WASTE 16 TO BE ACfWI
TREATED, STORED OR C1ISPOKEO OE IOR HAS BEEN DISPOSED OFI

ItHTAIHS TO ANY SITE AT WHICH HAZAWOUS WASTE IS TO BE
IKEAUD. STOIIEt) OR DISPOSED OF (OH HAS BEEII DISPOSED OF).

ACTIflll

PEnTAINS TO ANY 811* AT WHICH HAZARDOUS WASTE IS 1O BE ACTION

IIIEAICU, 6IOREO OR OISPOSEU OK (Oil HAS BELM DliiPOtEl* (HI

PERTAINS TO ANV SlfE AT WHICH HAZARDOUS WASTE IS TO BE

THL'ATLO, SIORtD OR DISPOSED OF (OH HAS BEEN DISPOSE I) Ofl

ACTION
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or
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01" MOULATION
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tnt 14 it
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v
n
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»
«r
ui

mi M i>

(MOUND WATtft HMltCIMW,

AI-HKAMlltY

MO (MAUN* WAtlft f MMMAMI F0«
HV WAMI MCNIIICI

OHOUNC WAIIH MOIiniOH

IIAIIDAJIIV, IIAf WAlll » AC* If 1C I

UlAMItm* UMIIMI IAVCI* UNOtft WHlCII AN ONHATON C* A

IIAlAllOOUl WAI1I »AC»IIY KHMt ftlMlMim A (MOUNO WATIH

rnOIICIWMrlllKMlAMllllA ClMHttCllVI ACIICMfMOOMAM

OMMINO WAI!* MANIIOMNO AND MIMNM
IAtAIMldtll WA«II IAM>VAIII) III lit

COMftlANC* MUtl III ATIAMIO WllH TH( CttlKtlfKMI IHClfHD »l

lilt N«UII lUIHtmU 1IIAI IIAJAMMMJt CIINIIIIIIHIilUI

Dil 14 kiHinmit i Hi 11n mi ruiiMUiiAUii nuiu mi
t4i

I'll!! AIIU 10 All Illll WiriltANO«AIIOHA«AMX>U» WAtTI lOCAIlDll

imilt IIVMAC1 IMfOllNOMtlflt, WAI II Mill. I AH* AC,I»H

IMAIMCNt UMfl. t AIX)UII I IMtt INCIUOII tMllllNO

lANdlAktOAMAIbr

CUMIAMINA1IOH

ACTWNIllll WllH UNO (AMD MAIAHOOIN WAITI

I*«U IIUMACt MACOIMIOMINII, WAin Mil. 1*110

IMAIMIrlil IMIU. lANtMHIII. Illll WC4UOII IXUHMO

IAIM>»AMO AMAI 0> COIIIAMINAIIOH

ra AU lifil WIIHIANOIAICOIIAIAMOOIII WAITI
UNIU IIUMACI IUP«UNI>MINTI. WAITI full. IAMO

lll«AIMIN( Utlllk lANUIIIIil tllli HCUXJtK»UMIKI

l*IHi k*HIII AMAi (II I ONIAMIIIAIMIII

IMt 14 II A.I IIAMKPnil! f nNklMIII lilt III OlinuNO MOU4HII THAT n MMI IHfl»V IIATAMIOIII COMIIIIMMrt fll Wll'CII

WAIIN. MAI WAIU »AC llll ONOUND WA1IH mOlltlKJH IIAI4UANU 0» l/4kk« II AChlllk

II*;AM>OI>I < (iNtniuiuu ADI coNitmi<im mmiiinDiii mi
ACI1NOK 01 Illll Milt III*I IIAVt illN III 111,110 mUXdllllll

WAIININ llll UI-flWAOII AQIHIIMUNOIIIIVHIU lilt IINIHII AI4I> AM

MAUMIAdV MfKlllU 1(1 at MIOMUIHIVtblllOMWAklt

I.ONIAH4IO III UK I Mil flil.

TO All HIM WlfMIAIIf»ACIf>MA>AMiaitl W»HI

UlllU IHWIAU IMKMlNliMllNU. V/AMl f»H, lAINi

IWAIMINI IINItl, lANOMIlll. fltll INCIUUII IKIIIMO

I Aim d»HI> AlltAI Or lUNIAUHIAItUII

(|IIWIC*1

I illK|l'in*1K>lll!Mirt ION IIKOUIlO

WA1IM IIAV WAIU IAI.

rnrklNft nil MI 1110001 OIIVIOM ini4H*4iiimo rnnrjini
I IMI II All!) Atl lHNAIIVt I (JIK.lNinAlKIHIIt.lllk

PIKIAINS 10 AU Illlk Wllll IAMII (AklO UA/AHOOUI WAtll

nuiu IHWIAII IMI iiiniiiMiiiik. WAHI ruik. i Aim
IMAIMttll ItHIII. lAIUKIItil lllli lilt lUIHi tKIIIINO

I AIIC1 (AklCI AMtAI O' CONTAMINATION.

U
U
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4
a.
u

x
o
z
oa

in

n

CD
0)
i

I
Z
4

1741111!

)T4t 1411

A,I

A.IT.

rniur or cnMniAiiri rnn ONOUNO
WA1II«. IIAl WAHJ CAOl

j>4t 14 IT Al l

A.I

PINIOD fan OHOIJNO
WAirn. HA* WAITI IACH

am onoiiHO WAIIA MowrnwNQ
HIilillMMINIIMMf WAIU (AC

(IIIOUliD WAKR MTtCIIOH
MONITOWNU f*OQ, IIAZ WASH FAO

til All Mill I roilll 01- COMrilANC* Al VfHllCAt HIIWAf.* IfiCAlin

Al IM( IHfONAIKirAKYOOWMOIIAOUNf IIMT Ut lilt WAVIt

MAHAAtkWNT AMA 1IIA1 I XKNUI OOWII INTO lilt tlfHIIMOST

AOUIIIIIUNIIIIMVIItn IHt I

A COMNIAIICI fl WOO OUKINO WHICH till OHOUIIO WATIt)

fNOIICIION If AHDAHOI AfflV Will II irtr.UMO IN llll CtHMII.

Will MOIIIMI 1IIAT llll COMniAIICI NltfOO rtlH A FACIIIIY

uimriiooiiii) A (^>imtr.itvt AC i ion rtuxtiiAM vmi IMIIIII nntn n
f All H UMONITHATII) 1IIAI nit (MOUIIH WAIIH I'NOUI IMHt
IIANOAItUO) OAC IMI H «J MAI «ortt«U*f«(IIHH) Illll A

iiiiui roiiKcimvr vtAni

muiNil OitiMiAi onoiMO WAirn MONIIOHUH) CMOOKAM
ntOUlMMINII. HKlUUfk MUMim IfXIAtKlllAllftlitrillOt Wlllk,
CAIINU MinuiiifMiiiri, lAMnnm AIM ANAIYIII fwiDiiiuiim, f TI.

IWIUNIt AtQUIMMtNIS Of OflOMMO WfcTM OCIIC1IOII PAOaiUM

nniAiNt 10 AII iiiii WITH i AIIO IAIIO IIAIAMOOKI WAIII
UIIII5 iDUfUAtl IMruUIII'MINl*, WAIK Hill. I AMI

TNIATMIII1 Illllft. lilKlf lll«l Hilt IIICLUIMk I XHIINO

I AND OAlin AIKAI OF CONTAMINATION.

nHIAINl TO All kllll WHH IAIIDIAIIU IIA/AHOOUI WAIIt

linill IK/MI AC, I IMCOUNOMIIIIk, WAtll flllk. IAND

IHtA!M«lt U«ir». lANWKlll. )»NI IWCIKMI I HII1INO

lAllli lAiin ANtAt 01 (.OIITAtJliHATlON

IIIUAIIU niAll UM(V/IIIIIAND*AktltllA/A«IX>UI WAtl f

OllltC IklNl'ACI IMNiUNIiMINrt, WACTt Mill. IA«I(I
IMtAIMIMf ONIU, lANWUUl. IIIIIINCUIOIklKltUlO
(AMI UAVtD AM At 01- CONIAMIIIAIION.

nntAiHt TO AU iiiu wini IAHO IAIIO MAIAADQUS WAIU
Ullllli liuMAr.t IMraUNbMtMT*, WASIE Mil, I AND

IMJAIMIIirONIIMAIWHllW AT WHICH MAIMWOUI

CunSIIIOtllUHAVtNOI BKNDMlClfOIH THE (IflOUND

WAlfM (1116 INCLllCCf (NUTIHaiAHO IA«« AftEAl Of

ACTION

(IHMKAl

AC I ION
CIIIMICAl
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A.C

A.B.C

OROUND WA1ER COMPLIANCE

MONITORING PROQ, HAZ WASTE FAC

OHOIIND WATER CORHEC1IVE ACIlOH

, MAI WASH FAC

PRtSlNIS REQUIBeMttlTS OF (MOUND WATER COMPLIAMCE

MAIIAGEMENI UNITS

OENERAI ft OBURE PEnFOKUfAIICC

ETANDAHU. MAZ WASTE FACIL

)74I tt-U

174HI

J74S 6i 17

CONTENT OF CLOSURE HAN: MAZ

[>ISPOEAl/ DEf.OII OF EQUIPMENT,

SIIIKOIUKIS fcSOILK

POSI-CIOSURE CAfcE AND tKt OF

fRECENK 'HE MOUIR(M(Nf 6 OP A OROUNO WATEK COWKCflVE

ACIION PKOORAM 1IIA1 PftH/t«lS HAiAHDOilS COIK1IIUEIM& I-MOM

IXCtlOIIW 1IICIII RtSPtCIIVt COHCHMIIA1IONUMH6 AI TKE

coMPiiAMCt K)im bv ennui HIMOVAI. <m «MAIMINI oe uu 6t
IIA^ARCOHS CONEIOUINIt.

MOUIMS AN APrtlCANI FOn A HAZARDOUS WAGIE PCHMir TO

IIISTIIUIE COHIUC1IVE ACIlOU tOII ALL HELEAtCS Of IIA2AHOnU8

nit TIMI AT WHICH WASH WAC n ACID IN SUI.H

unit.

HEOIJMIS THAf All IIA7A«M>l>S V/AtTf FACIlllllS •« ClOStP VI A

MAtJNfH THAT MINIMIZES Tilt NEEU FOK f Ulllllfn MAINIEIIAtlCt,

(UWlHOiS, MINlMUiS, IHMIMAUS OH PHtVtNIS POST-CtOSUHE
E*Cm OF KAtAHOQUS WASH, l«A2ARCflUS CONSWUHirS,

tEACIIAK. COHTAMINAIED Hllll QFf Oil HAZARDOUS WASIE
ctcoMPOEHion piiooircTS 10 nit onounu OH tuWAf t WAIE* on

SPEC* IIS THE MINIMUM IHfORMATION HEOUIHFD III A C' OSUflC PI All

FOB OHIO tPA TO DEreHMINC Tl« AOEOt/ACY OF IME PIAW.

REOUIHrt THAT AIL CONTAMWATCD EO«»N««T. SlfiUCTOfttS AWD

sat tat rttoKnv uisfosco or on HEcONrAMMAicu. HCMOVAI of
HAZARDOUS V/A6US OR CONSIIlUbNTS FROM A UMI MAY
CONSIIlHU OEIItKATlOU OF MAZAUOOUS WASTED

tPtc*iES me po»T.ciosiiRt CARE MQUIHEMUTS. «<ci uowo
MAINUHAHCt. MONITOHINU AMD POSI-CiOSUM USl 1)1̂  PMOPtBtY.

ACTIO«I

CHCMICAL

ACTION
C4ICKIICM.

PEA1AINS 10 All SUES WIIII LArtO BASED HAZ AROOUE WASTE

UIJITS (SURFACE IMPOUMOMEIfTfi, WASTE PIIES. LAND

TAEATMENT UNIIS. LANOFKLM AT WHICH HAZARDOUS

COIISTIIUEHISIIAVE8CEMOEIECTED. IIIIS INCIUDC6 EWJTIMO

LAND BASEO AM AS OF CQIIIAMII'ATIOII,

PEMTAINS TO AU SUES WIIHIAND •A«(D HAZARDOUS WAtTt

Oldli »SWWACt VMPOUIIIJMSNrS, WASTE PIKS. IAIIO

TtKATMCUT LWIT». 1AMO/ULS) AI WHICH HAZAIVOHS

COIISTIIULIirS HAVE UtlH OUIlClCD. IHlS IMCIUIHb FXICIINfl

1AIII) HASEI> AJtEAS OF COIITAMIHATION.

rcniAUis TO AU SITES WIIH IAND »ASED iiAiAhooue WASTE
(Illirt I6UWACE W/tPOUIItlMENIt, WASIL- FILES. LANK

TMtMNUHf «»«IS. LAIIDf U.UI AI WHICH HAZAHIXWS
COIISHIUllim I1AVE lit IN IMUCTCO. TtllS IIICUIUES f XISIINO

LAIIC UAbll) AKCAS OF C(XlTAMIIUTION.

ff HTAIMS TO AIIY SHE AT WHICH HAZARDOUS WASTf IS 10 «

IH':ATtO. 6IOREO OR UlSPOBll) OF (OH HAS BEENTRtAUD,

EIOHEI> OH DISPOSED OF).

SUOSTAMTIVf REOUIWMEMTS WHTAIM IO Mff CUE AT WHICH ACIIOII

HAZARDOUS WASlt IS 10 BE TREATED. SIORED OH OISPOMD

OF (OH HAS 5EEN TREATED. STORED OH PISPOSED OH.

PERTAINS 10 ANY BITf AT WHICH HAZARDOUS WASIE IS TO BE ACIION

IHtAUl). SlORtO OR DISPOSED OF (OR HAS BEIII TREATED.

SlOHCI) OH bISPOSlO OFI

PERTAINS TO ALL SITES WITH (AIIO BASED HA7AHOOOS WASTE

UNIIS (IANWIUS AMD SUftFACt IMKOUHOMllirS. WASIE PIlES,

I AMI* IhlAIMtNl IHIirS All!) TAI4K6 THAT Mil T Hf OIlWMEIirS

OFLANOFILIC AH Ell
CIO&UHEI. tHJf WCLOOCS tWSTIfW IAWO OASfD AIIEAS OF

ACIION

0)
0)

I

3J4CC6-lt POST-ClOSUftt PUN
PhEKHTS TIIE INFORMATIOII»IE«B*M»V F(rt\ Ol«0 EfA TO IHTCHKWIE

HIE AWEQUACy OF A eosT-ctoBuiii: HA»I.

ItMAlllS tO AW. HIES WITIUA.MO BASED HA?A«DOIK WASH
uwrs ILAWDFAU ANO SLWAC* iwpow«DM(Nf6, WASTE PILES.
IANU 1«l A1MEHT UNITS ANO TANKS IHAT MEtT MOUlHtMINlB

OF lAHMTLlfi AFTER CL08UHE1. IHI6 INCIUOE6 EXISTING

IAIIO OAStO AfltAS Of CONMMINAIION.

ACIION
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nt»rlNIV It MAPI ItlOltAIINU IIIAI IIH I AM) WAI Ullli 10

MANAOi HAIAMMIII* WAtllk All!' IIIAI CINIANI Ml MUlNlCflANI

MAV A'MV 1(1 1

r.ONIAINtllk HMnilM|IA>AMl04ll WASH MUSI M MAIIIt AWMIl III

noon coNumoN uio mill on IIIIUC.IIHUI imic Ui

ri«1ANMtO AU SlUS W1HUAMO»A»IOIIAJAK(1(HH WASH ACHOII

lUHII. IIAINWHIk AIIO SimiACI IMTfKJMOMroTI. WAlll fttt

lAllb TMAfMIMI l»«II AM> IAM«S IMAl Mill hlojmi Ml HIS

Ul lANOfftU AIISNClOkUNfl. IlllHlltlUlJll ImkllHO

IAIKI UAMO AMI AS 01 COIlTAMINAIlON

Mhl Al|l» |O Alir SHI Al WHICH IIAIAMJdUt WAlll WKl HI Al HQM

tlilhlll III IXJIIIAIIKIIi

Ul I HI II II I OIAPAIIWIIIV Ol WASH Wllll

I OIIIAUHHk

HA^AMXIIIS WAtlllk riACIIlllirONIAINIII Mill.I HOI RtACI Wllll

III! I Oil I Allan M» I HUM III! IIHIHMAIIMIAI

riKIAIMl. 10 All* illl AT WHICH IIAIAhOOHI V/ASM Will *l A( I Illll

kllihld INI Illll Mill hi

IMIII M

1(41 tt> 14

MAIIAIIIMIIM III lOMAlHIia CIUI1AM|«NS linililNIIIIAIAIIIinUI WASIIMlMI M IIOHII II III tTI

IO AMt ON MMOVI WAVi r i AIMi MUSI HOI M IIANIIIIIi HI A

MAIHMII IIIAI MAY IIIIMUIHr Illl I UNI AIM! M III! I A«L( II Ml 11 AH

AIOIIUNI AT UAH WIUIV ItltPICIIAMS Ul I (IIIIAIHlll tlOHAnl

AlllAl

I'lm/un TO AN* lit* Al WIUCMIIAIAtllKMH WAMI Will H Al mill

IthlAIIII. 1(1 All* MH Al Wllll.ll HAfAHPOut V/AMl WAI Ul Kf lillll
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i niiiAiiMK (iniiAOl AIHA
I ONM'III.HNI HHIU

lONlTAMIlAIACIIVt WASKS

WACIIb

i«riuw(i in*' rnwAiNi* (tnxtni AMIAI luvl A ( f
iVCUM AHI< UK MIIS till MiniUI'MUHHIIIIIMlllll. <» Mil 11 I.

tVltUM.

rnuiiiit niMtiiAi nwr.AUiioHi 10 ll TA«III 10 nuvnu
AGCIMNIAl lOIJIIlQII UK Ht ALHOII O» MldTACU Oil II1ACIIVI

WAtTtt IIIAI Will 01 illlhlll |H( tMIIAKHIIL

IOM IA»»M WIIINHAIIINI V/HM

TO AIIV nil »i wmrii iiAiAimoiu w»m win H
III < OIIIAMIIMl

li'« AI VVXICH POIINIIAUY HIAC:TIVI oft
klllllAMl WASUI THAT A«t kfOMO. OH AKI )O II Ullhl 0. CirfMiCAl

Ul LONIAIIIIH*

rid I AMI I 10 AN« (III

WAtlltAMl

I 'MIIMT

ltH'.O>*> All»( t AC IIOH
1 1 til AH'. M

RrnuiMMinn trtriririCIOIIIM uroumiMiNii ioncowAimni AIID
MHTAINK 10 AIIY tut AT wiiirn IIAIAHUOIII V/ASTI wm si AC nan
SI Illll OKI (.Oil I All/»lll

AStlltMINT Of IXIITIHO TAIIK KfOUIMIS IMAl tACIIINISIHM TAXI UtlD TO H0«l OH Illf Al PI HI AIMS TO AMY SHI WIICM MAI (XlSTINO IIAIAMDOlli ACIIOII

SVkltMk INUUIIIIV HA/AMI)OUk WAHI ItlAI IHIU lll>l IIAVI til IINOAIK I Illll AIIIMI III WAMI III) A1MIIII Oil HOKAOk IANKS fllAI (ACK

M nmin 111 1.1 (niioAiiy CdiiiAiiiMdii

A in/hi i Aim III 11 It m IY

MSMII4l«ltrAUAllOIIOr IUWIANK M.QU«tS A SrCONIIAN* CONIAIIIMtNl SYS IIMI OH I MIKfc AIIU I'l'HIAIUS W AN* Kilt AT WIICiniAJAnllOUli WASIf Will M ArilCIN

tVHIIMSOMCOMfONdll* A6MI4WIUI II) I4UI|MVI( TANK IMUUHIW llllltH klOMFI) OH IHCAIIDHI TANKS.

CONIAINMINT AND OCTICIION OP
Alt JAttS rOR IAHK tVUKMI

MIOUIHft tlcaNtlAMV COHTAINMfNT AND ICAK Otttr'I

»0n TANKS,

MniAUIS TO AIIY Sill AT V/HICIIIIA2ARDOIIC WASTE WlU II AOIOII

tlllllh LIOIIll) OH IMEATCD IN TAIIKS
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37*5 K 04 A.O.C CENERAI. OPfHATIIW ftEnillHEMttm SPECIFIES OENERAl OPIUAIIHO ItEUIIIHEMEUtfi (Oft 1AIMC SYSTEMS.

(Oh TANK SYSTEMS

fEKTAIIIS TO MM SHE AT Y/IIICH HAIAHftOOS WASTE Will Bt ACIlOll

EITHER STORED OR TREAT1EO IN TAIIKS.

1MI-ES8!. AD INSPECTIONS OF TANK SYSTEMS Rf QUIRES INiPf CTIONS AT IEAST OHCf EACH OPERATINO DAY. PFIUAINS TO ANY SITE AT WHICH HAZARDOUS WASTE WIU BE

CITHER SIOIlED Oft TREATED IN TANKS.

ACTION

10

* 1749 66 B« A.O.C.f

Cl
i

RESPONSE TO If AKS On EPIIU OF

TANK 6VSIIMS

HEODIMB THAI UNFIT TAIIK6 BE REMOVED FROM USE AIIO rURTHER

Wl IASES BE PUIVLtlTEO.

PERTAINS 10 AHY BITE AT WHICH HAZARDOUS WASTE Will «

EHIttH STORED OH THEAIEU HI TANKS.

ACTION

Ul 174V6E- 81 A.B
t

fLOSUIIL AIIO POST OUISHIU RAKE

Fill! TAIIX SYSltM]

RPECIflES CIOSUME AHO POST-CIOSURE hrOtllllEMtNIS IOH IANK

GYSliMS.

PERTAINS TO AMY SHE AT WHICH HAZARDOUS WASTE Wll 1 M

1IIII1M tlOHl I) 0(1 TlltAltl> III 1AIJKS.

ACTION
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A O

A.B.C

A-E

A.B.C

A.B

TANK HE(HI<REMtllTS I OR

IGlJIIABIE/ntAClrVt WASTES

INCOMPATIBLE WASTES

fMSfMS Of/if<(AI flliCAIIKOHS TO UE 1AKEII 10 PHIVENT

ACCIOLIirAl IONIIION 01) HtACMON OF K1IIIIAUIE OH HEACIIVE

WASTES THAT AHt 1M-ATMI OR SlOHiUIII TANKS.

HlESfNTV GENERAL flitCAIIltOIIS TO B( TAKtN WHEN MAI ItMl WITH

POTENIAIKY HICOMI'AIIKU WASTES 1IIAT AMI tlfjMll) (ill IHfAHO

IN TAIIKS.

OESK1N (, OrEHATIIIO HEQUIHtMtmS ; PRESENTS OEGIQK AN(l dHHAIIIIO CRIHIMA FfMI

SUftFACE IIAPAUIIOMEMIS IMHOUMOMHIIi.

MOIIITORINO * INSPECTION OF
SURfACE IMPOUMPMtNIS

MQUIMS IIISffCTION OF LINERS DURWO CONSTHUCTION. At SO

ftlOVIIIlES WfEKLV AMP AFTtH E1OHM INSPECTIONS.

EMMQEHCV nEPAWS 4 COWWICIMCV SftCIHIS WHEM AIIO ItOW SURFACE IMPOUMOMfllTS SIIOULO Bt

HMIS : SUflf AM « FOUND HEMOVtO FRO»J| tEHVlCt FOR lltCAIftS.

CtOSURE «. POST ClOSUHE OF SURFACi PROVIDES CLOSURE AIIO POST ClOSUtt HFQi;iWME«I6 FOR SURFACE

euiiFACt iMr. HtouiiitMtwre FOK nisiHia OINIHAI MIFCAU 11011$ TO bt TAKEN V;IUD IUAUHO wim
ICMITAOltlKCACTIVE WAS US fOllMIAILlY IQtllTAOit OH REACT^U WASHt UIAI AMI 6TOMU OH

1AEATED IK SUHFACE It̂ POIKIOMENIS.

Pf RTAIItS TO ANY STIC Al WHICH POT> IfTIAUY REACTIVE OR ACIKMI

IUNIIAUIC WAVIES ' HE STORftl OR lltt:AIU> (Oh TO Ut SIOHfU

OR IHEA1E11) IN IXaittM 1AHK.S.

ACTION

ACTION

ACTION

HHIAIIIO TO AIJV SHE AT WlllCII KjruniAUVIIICOMPATIBH

WAHl» AHC CTONCU OH 7<(tA7£O |OA TO IX MOlilb Oh

TMAHD) IN TWIKt

PCMAINS TO AMY SITE AT WHICH HAZARDOUS WASTE Will BE

IfKAIED OH tTOHtU Ml EUHFACE lUfOUHOMEHIS II AOOONEl

f I HI AMIS TO SlltS WHICH HAVE CUIlACt IMfOUIlnMCMrfi THAT

WIU HOT M (OR HAVE NOT BEH/I CIEAII Cl OSBU

PEdfAINS TO AMY SHE AT WHICH HAZARDOUS WASTE Will tt

I/ltAI£D OR STORED Ml SURFACE IMPOUNDMENTS tlAOOOHSl

Kill AIIIS TO EIU6 WHICH HAVE SURACE IMfOJIIDMENrS THAT

V/IU HOT IK IOH HAVE MOT BEEIO CIEAII aOSED.

PERTAINS 10 AHY SUE AT WHICH HAZARDOUS WASTE WIU 6f ACTION

IHtATEO OR SrONEO III SURFACE IMPOUNDMENTS HAOOOHS|,

PEOrAINS TO SUES WHICH HAVE SURACE IMPOUIIOMENTS THAT

V/ll I HUT Bt 1011 HAVE MOT btENI CIEAH CtOLEU.

PERTAINS 10 AIIY SUE AT WHICH HAZARDOUS WASTE Will tl ACTION

iRiAUD on stonen in SURFACE IMPOUNDMENTS ILAGOOIKJ
I-IHIAUIS 1O bllE8 WHICH HAVE SUHA/.L IMKilMIOMUirS lllAf
V/IIL NOT BE 100 HAVE HOT UtEIII CIE All ClOtfO.

PtITTAINfi 10 AHY tllC AT WHICH MHNTIAIIY IOIIKABLE OH ACFlOll

HtAcnyE HA/Anbous WMU wiu HE i RE Aim on sioiito IH OKMH-AI

SURFACE IMPOUMOMEIirt IIAOOONSI PEHTAMS 10 SUES

WHITII HAVE 61JIIACI IMPOUNDMENTS THAT WILL HOT Bt IQB

IIAV1: HOI UtlKI CltAII ClOSED
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IMmuilMUNU DUHINA ClMlti<«HCIUlN AND M»(AII ATIOH

rMiMiraTiit NAriMiNi OMIAIA*OOU« WAHIKOJO. ion, ion.
M/I xui And ivi/ mtiifUAri i

irtmni IOCAIWM UIIKV* CONIIHOCIIOII ortRAimii
MAMIINANd ANOdOHIKI MUHlAIMINIk lull I AIMtlll It, WAUI

IHU. tUMAi:t IMIIHIIlliMINU AKIIIMIIMIiOIKllKIO

Wllli

r|»TA»» 10 All* lilt Al WIMCII rOlliniAUY HKOMfAllftll

MAf ARUOUI V/AIII WML II IMA1IO Ok ItOMd 114 IUMACI

IMI«UlltlM«NII|IAUOONkl flNIAHIt 10 kltll WIlKIl IIAVI

IUHACI IMIUUNOMUni IMAI Wm. NOT M Kill MAVt Nnl

•UNI CUAKl ClOtIO

riNiAirw TO ANY uu AT WVHCM MAUADOU* WAITI wm n
IHIAIIO on HOMO m IOWACI IMTOUNOMINII HAOOOIIII
rtlllAHIi 10 Illll WtKIIIIAVt IUAACI IMyOUNCMINII INAT
W«» HOI M IOK MAVI IIOT kllNI CHAN UOIIO

rtntum IA ANY nil AT wiieuNAIAKDOUI r WAUI A*I

fllllAWII Id Illll WIWHIIAVI kUMACI IMMllMlOMIIHI 1IIA1

Wm Hill III lllkllAVI lltll It kill (II AN 1.1 Oil II

rmiAiHi 10 AII 11111 UIAI iniMmIIAVI o« wm. MAVI AT
UAH HIM Of lilt KlUOWma W*Ii OWllll UkMOIIIII.
WAUI niri. HIHIACI iMnntnoMfHii. IAMO IHIAIMIHI
I At» ll»k AII'I UIII>|IUIIIUIIN|| UIJICIKMl Wltli IIIIlli
iNr.lllllll Ul lull) IAMO lAltb ARIA! Ul < ONIAMHIAimili

AftlOII
I III I/Hi, AI

AC no»

AC I ION
I III 1*1.«

1HJ I/ 01

MIIIIIKI Ml Illk

MUtlKTIIKtNIH »NI1 OffMAllMO MlllllMMINtl IOH I Alllllll I It

IIICUKlH milll. II Al IIAIt < Oil 11. HUH Allll lltMDVM

Illlll VH/MIH III I I OHIHIII IIC

10 All HIM AT WlllCIIA IIAIAJOOUI WAIfl

IAMI»ltl V/lll IIIKIHIIl lOCAIIUOM AN IKIHUtO LAI/l*Kl

Will «l IKI-ANIHO IHir. HUH Altn MH1AIN» 1() kXKIIHO

I Allll »AHI) AHIAl Ol- (."HIAJ/IIIHIKlll

a
a-
u
o
4
a.
u

z
o
c
o
a-
it.

in

n

UK t; nt

1741 If 10

1MII7 II

IT4IIT t>

MOIIItOHINn ANtHllirlCIIOIIt 01

A.I

A.I

0) >7« IM4
01
I

V

I
z

A O

Moiimll I'lirtr.iidN OF i A»im 1111> ouniiin ioiisimicmin on
IKtIAIlAriOII *HI> OflKAIlUN

iAiiMu« rtoiuM Aiiornn aoiuM i«c*»tcio»imt
C.AMI

IAIIOMH MOVHMMftllt >nK
l WAI1U

IANIVII I

lAMirU. At AUMWMCMTI f OH hlllK &

c

tIMANPOUl WAIU lAHOfil* KII.IUUUMIIAI IOVIHAHO
MAUIIIMAIICC

MWnmui mi cxtraiM or IONMAMI OHUACIIVI WASH IN A
lANoriu , tmtcii mi WAUI n THIAIIO. MNIH«(O on HIK«O to
1IIAT lllinilllltAHl MAIIKIAl HO lUHOfll Milt IIH MlllltllUH ID
IONITAMI OH IHACIIk'l WAIU.

ntfttiiiift UK onrniAi
M A I ANOf II I •

WAIH ui IIK UAMI cut

UK rtACIMCNI OP BUU OH NON•MIITAWlMfID IIOIIII) IIAlABOOUt
WAITI Oil IIA/AHIIOIIH V/AIKk f.ONIAININO IKIE IIUIIIOI (WMtniril
ON NOF AMOHUAIiri MAVt IWEN AUOtD) IN AW IAN13HIL U

IO All lltll AT WHICH A IIArAHMlUt WAI1I

IAIIIMIU WIU UllltllkllOCAIItlOK AN tXltlllKIIAIHIflK

win al I UK AUDIO 11111 nuu MKIAINI KI txiti'No
I ANU UAStU AAfAI Of COflAWINAtlOH

PtKIAINC 10 All IIUI AT WMIC4I A IIAIANOOUI WAIII
lAitiuiii vvui inmnlt IOC.AMUOR ANIXIHIHO IANOIUI
win Ml tufAiiotu rim NUKrtmAilK IOIKI»IINU
I AMU IAIIO AM AS Of COWAMlNAriOM

in AU «ir« AT
IIAIAIIDOUt WAUI MAYM lAHUHUMl

it HI Ann 10 AH tin* AT wt«c<iroii«niAUv
IIAIAIUIIllll. WAllI

ACIIftN

Atlind

(.MlMil Al

MiirAiNt TO AII tin* *r WHICH A uouio IIAIAHOOUS WASIC ACTKIII
OH IIA/AHDOUS WAIU roNiAiHiua mn nauios AHI
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TITLE OR SUBJECT DESCRIPTION
OF RIGUIATIOM Of fttttULATlON
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APPLICATION
OF REGULATION

F '.«

AfiAft

TYPE

A.I) LAMDHU REQUIREMENTS FOR

COMIAIHEHS

UtMSS 1IIEY ARE VERY SMALL* CONIAINEHS MUST tllHER D£ Al

IE AS! MK f Ull WWII PLACER III lllf LANDFILL 01.

CMLttHED/SHfUOOCP PWOR TO PLACEMENT IN ME lAtlOFUL.

PERTAINS 10 All SIHS AT WHICH A HAZARDOUS WA6U

lANDFIll Will tfTlttR BE IOCATED Oil AN E XISIINO IANOFILL

WILL OC CKPAIJOf O AIID CO/fTAIHfKS AfiE TO *£ OtSPOMD Of II'

IHE LAUOFIU.

ACTION

374667 16

ID

DISPOSAL OF (MALI CONTAINERS OF IAD PACK* CONf AIMING IIA2AMLXMII WASTE MAY BE IVACEO Ul A

HAZ WA61CS IN OVERPACK8 LANOFIIL IF CERIAIN nEQUIRiMtlirt AAt MET.

PtKtAUIS (O All SUES AT VVHKII A KAZAftOOUS WASH

LANUFHI WIU EltllEHBHOCArtOOHANeXIETINQIAIKlFia

MILL DE EXPANDED AND lAb PACKS ARE tO BE PIACCO III THE

LAWFUL.

ACTION

T
r-«

U) J74SCMA

Q

I ANDf111 rOMKTRUtnWH INSKCIIOH& Al IQ\VS OHIO EPA OPfOIITlllllTV TO IIISttCT LANDFILL (MIMIM

consinuciioii.

SPICIAI Kiniii«iM(Mi6 FOR -r fKOIIMIIS HIE HA< tIMHI 01 IU/AIIUOUS VMSJfS 1020, lOlt. IO2I.

H133, F0]« AND 1027 U< I AIIDHllS.

KFiTAws ro AU SUE* AT WHICH A HAZARDOUS WASTE
IANUFU.L Will EIIIIEH ft£ I OCATIO OR AN f KI8IINO ( AMOFN-l

Will bE tXI>AII«f> 1WK HUlt fUtTAMIS 1O tXISllllO

IMIDOA61U AhlAtOI COIIIAMIIIAdOII.

rtBIAHIS 10 AU filllt AT WHICtl A HAJAIlUOUS WASIf ACTIOII

IANOHU Will HII«»BEIOCA1EI>OR AlliXISIINO lAMOFILt CllfMICAl

Will »k EXPAtink'D AMD F-WASU* ARE MWCJ CONSIOfRfO FO«

IMf. 67-91

3744 66 01

A.».C

C.E

EIIVinOIIKterlTAL rtRFOMMANCt

siAnuAiu.6 Km MISC iiNiie

IIA7ARU WASTES IIESIRICUO PROM

fSTAiLISIIESlOCATION, I«6WW. COUSFRlMniON. OfEIIAIION,

MAINIEIIAtlCE AMD CLObUHt HeftUIHtMEIIlC tOll KltCEllAlllOUS
UrllTC IMtl> 10 I HI AT, ST.HU OR DISPOSE Of IIAZAIllXJtlt WA6IE8-

HSU TVW OF RH1WC1EU WA6ILS THAT WAV HE IAHO OlSrOSCU.
IISIB lYPEOFIIAIAMUOUS WAElCt NOI SUO.IfCI TOlnili.

Pf Rf AIMS tO ANY AL TSRNAtlVE THAT INCORPORATES ACflOM
tmATMUH. SIO«AO* OB D/6I-06AI Of IU.tt.HMMl VVAS1J6 IN CHBMCIAL

MlSCtllAUEOllS UIIH6.

ftHIAIWS 10 ANY AllfRNATIVe THAT INOOKPOHATf6 DISPOSAL ACTION

(IF iiAZAimoiis WASTEs on ant

a 37466903

W
O

4
a.
w

xo

U.

<r
0)

n

0)
0)
I

i

37« 69 07

37U6909

A.B

A.B.C

DR.UTWM P«OHI»IIE!> AS A SLlBSTTlrtf PROHIBITS OH UTION OF A RESIRICIfO WASH OH THE RESIIWAl FROM

A.B.C

FOR TREATMENT

WASTf ANALYSIS OF IIA2AIICOUS

V/ASTt

SKCIAl MULES REQARUING WASIE

1IIA1 IMIIIB ACHAHACItllllil

WASTE SKCIPIC rROHMiriONK

mUHIBMIQ \rm WtlWi* »" r» IIWM >iiru •.— ....»

1HEA1MENI OF A RESTRICTED WASTE A6 A SUBS1ITVIE I Oil
AOCQUAIE T«EATMH(T IN ORDMJ TO IANO DISPOSE IIAJAhOOIIS

WAI IE. DILUTIOM Of WA1EII WASTES IE HOI IMPERMISSlBLl WlirTION

UMltSB A MEniOll HAS KEEN SPtCtflED AS A 1HEAIMINI STAIIOAHD.

OtMMTOn BI1ALL U61 HIE WASTi OR U6I AM (HIHACT W TH£

WASIE ACCORDINO TO HIE fntOAIINCY AMD TEST K HIWM

UCSCHIMO IN Tilt lUILE'S, IO OEIEflMIIIE II THE WA .

/(W>M IANAD DISPOSAL

rnoiiMitt iAND nnrosAi. ot- CHARACURISTK; WASH «««ESS OIE
V/A*It COMP1IES Wllll IHE 1BLATWEHI STAIIOAWIS (II IISIIII

WASIES. If Till WASIE It BOTH USTtO AMD tXII'BIIB A

CIIAKACUBISIIC. Illf IIUAIMINI BIANDAWMLIB Ml 116110 WASH

Will OPtHAH W HtU OF 111! UAFlHAHO I OH Illl tllAMAi;lllHl.lli:

WABTt.

PROHIBITS eKKT SOlVFMf WASTtB OB COWrAMIIMTEO JOB. ANB

PEWUS RE8LHTINO HIOM A M8WWSE ACTION UMOEH CtRClA OIL BO»A

TO BE LAWO DISPOSED OMlt»« OENEnATO* MEEI6 TREAT Mtin

BTANOAROS IJJ4»-t»-«0 10 «4| OHIIAS MEIKWAHICO ArtlxTCNfllOW

I'ERIAINS TO AMY AL1EANATIVE THAI INCOKPOHATES OISPOSAU ACTKMI

Of HA2AHOOUS WASTE ON-6I»6.

KRIAIIIS »0 AN AHEHHATWE THAT IMCORfOflATES OISPOSAI ACTION

OF HAZARDOUS WASTE OH SITE.

10 ANY SHI IN WHICH ON'SUE DISPOSAL OF

U:, WAtTl 15 AM ALURIIA1IVC.

PtHTAWfi TO AMY SUE III WHICH Oil SHE I AND DI6POSAI

IIAZAHMMM WA«T( IS AN AUERNATIVE

ACTIOII

14 IE MIC A L

OF ACTIOII

CHEMICAL
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TMA1MIMI If ANOARDI IXfNfMill
At WAIH CONCtNIIIAtWMI

fnoiimniMi on mnnAOt OF

mominc mi mi i AMI. i.ufntAi of wniuf no WAII» iimiu
nu wAkuu iikiioutiNii trii M*uioii 111 nu ArrlNiim IUMIIII
IIAI: >'4t )l 74 on nuv IHKt Aim nu CONI (IIIHAIUHI 01 Allv
IIA/AlllllOll. (Uir..ll«llll lllH'.l 11(11 I HUH) llll I OHI IIIIHAIHIII

HIOW/I Ul ">»lk ' < "f 01 HUH 1141 t* 41 (i* lAUll IXW ill Hull

1MI »H 4> A WAUl IIIIAIIOI«IN<t A HI IllimllOV (.MLIIIUi

Ulllif H HUI t JM» 6V 410MlOUIVAl.llirMAV III. I Am-OlM ublU

MIUIC1ID WAtlI CHOUID H 1«Atf O TO CWirilllHA 110111IVI1 k

• riClHIOIII Hill hUll OHIW '«H MllllOO IN lilt AmNlilK IHNllll

i/4t «i 14 (m Mf Airriinix 10 HUH IM» K 4u

niAiinnii nuAiMmr ITAHOAJW* roH itonio IIAJAHOOI/V WAIII
CONIAININU rC«l. MOKI lOtNl) IIAIAMM»II V/A»(I COHIAII4IIIO

IIAIOO«(A.1«0 OHOAIIIC tXlMfOUHUt lIlOl'.l AIIO IAU fMiKl.

llAIIIOACIIVtllA/AMIKWIMIXIIlWAim AW IWI Hi Will 1 10

IIIL'AIMllll IIAIIIlAHOI

miNll̂ ttl TIM milMf.HO WAIUS ANO Mil rwitrillHATIONt (II
ItNlft AtlOClAllll IIA/ANOOUi CONIMUINU WIIIMI MAY Hill M

' till WAIU 0M IHIAIMIWI II»HIH)AI MIH till
i 01 t.UlKVMkU liMMbMIA!

rtlllAIIII 10 ANV 111! IN Wlllfll ON till »Alini>llM>lA\ Of

HH/liU.lfHWAill MA» IL All AlHIIIIAIIVI

TMIMlCAt
AI.IMIII

HMIIIIIIf ON UK STIKIAOt Of IIAZAMOOUI WAIKt RtllWCIIU
•ROM i Aim niscosAi wvow> A «i ti:imo IIMI MIAMI si AIUO HI

IKI nun.

ffrtlAINt 10 AltY till IM VrtllCM OH Slit lAMODlSNJSAI O»

III t Hill linWAHl.ll All AIHHNAIIVI

MNIAINI 10 A«V llll IMWXICMON Ittl 1MAIMINI Aim
or iiAfAiioot/i WAiri comAimiio iirmn rc»

i WAHI on noc MOWIIOOIO WAIH MIOMI TA«I

10 AN* in« wv/inctioiisirt IMAIMHII AIIH
IIIUOSAI 01 MIMHCIIO WAHH « AM MIINIIAHVI

HHIAINS 10 AHV III* IN WHICH HOOAUl Of HAIAWOHI
V/AUU VVKL occuii o« iitt 10 MCII irA« MOCW MOOVIHY.
IHIAIMIIIT ONDIttOSAl. IN tOMI CAbJI »TO)1AOI OH

htilHICUO «A|T« MdOWO Oil! «AH II AHOWtO

AOtlOII

I

<r
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DESCRIPTION APPUCATWN AftAR
OFflEOULAllON OF fltQUiATION TYPE

_ _

JM» •« II A.S CLOSIWE ItRFOHMANCt STANDARD GWIIEII SHAH CLOSE FACILITY III MANNED THAT MINIMIZES HJtO FUlt

FUimiER MAINTENANCE AND REOUCCS (IN ELIMIMA1CS P01UIIION OF

GROUND WA1CR. SURFACE WAlffl OH ATMOSHPfdf.

CONSIDER FOR REMEDIAL HAIK THAT MAY fl£QUIht EX If HMO

OrEHATIOrt AHU MAdHEHANCE OF EQUIPMENT. CONSIMH

ALTERNATIVES WITH IESS lONG-lf AM O*M. APPLICABLE FOR

HCHA FACILITIES, APPROPRIATE AND RELEVANT FOR OTHETI

sirtt

ID
r

3746-61-11 A.B.C

n
374611 12 A.6.C

MAXIMUM CONTAMWAAJr lEVtCS FO8 PRESENTS MAXIMUM <:ONTAMIIIAMT ItVHS FAD INORGANICS

WOHQANIC CIKMKAI S

MAXIMUM CONTAMINANT I CVEt S FOR PRESENTS MCLS FOR OROANICS.

ORQANIC CIIIMICALS

PERTAINS TO ANY CUE WlllCH HAS CONIAMINAItO QHOIIND 0* CH6MICAI

GUAFACC V/ATEK TIIAT IS EITHER »£IHO U6tO, OR HA( THt

rOIEKI IAL FOH USE. AS A OHIHKINQ WATCH SOUHCE.

KBTAlNg TO ANY <irE WHICH HA« CONfAMINATEC OHOUNO OB CHEMICAL

SURFACE WATCH THAT IS Elf HEA Ml/Id USED, OH HAS THE

KHtHMAl FOH CSf, AS A OftMXINQ WATER SOURCE.

" 3746-H-T3 A.U
ID

MAXIMUM MIJTAMINANI lEVfLS FOR PHEUNI6 MCI S FOR TlWBlnilY.

TUBIIIOIIV

ffRTAIHS fO ANY Bin WHICH HAS CONTAMINATE 0 OROUHO OR CMlMtCAL

SURFACE; WAUH *»IAI is ei«tt« MIIIO USED. OH HAS, i«c
KlUUTIAl FOH Uit, AS A DHMKIMO V/ATIII SUUIICE.

)746<1-U A t

J7468I Jl A.B

374.S8I-11 VB

MIE8CNIS MCLS FAR MlCnODIOlOQICAl CANTAMHIAN1S

o:
u
Q

<f
Q.
U

X
o

)74*»l-)4 A-E

J74MI-27 A-E

a-
k

U)
Ul J74H1-40 A.B.C

n

CONTAMINANT KVHS

MICKOBIOlOSICAl f OHTAMINAIir FWSINI6 SAMTLIHG AND AIIALYIICAL HEQUMEMfNIS FOR

SAMPLINO 4 AIIAlVTICAl HfQ MICHOBUHOOICAL COIIfAMINAIITC.

IUBIWT* COIIIAMMMIT &AWLWO «. MtfSEHTS SAMfllMa ANft ANALYTICAL nEQUHIEMtlllS FOR TIWWWTV.

ANALYTICAL REQUIREMENTS

INORQAWIC CONTAMWANI MONITOHIIW fRISENTS MONITORING WOUMMENlS FOR IHOROANIC

HfOUIIlEMMENIS CONJAMIMAHTS.

OROANIC COIITAMINAHT MOrillORIMO rneSEKTS MOMTIORWO REOUIMMEIfTS FOR ORGANIC CONrAMWANIS.

REOtllftlMENTS

AMAlYTICAl TtCIIIIIOUES PRESENTS BENIUAl ANAIV1ICAI TtCTttlinUES FOR MC18.

Rr(,.IIREMEHTS f OR A VARIANCE FROM PHOVIOES miTdllA BY WHICH WRECTOR MAY ORAIIT VAHUMU FROM

Mas MCU

AUCWATM IRMlMfNl HCHMMUE MLOWS FOR IME l« OF AL1CHHA1M TREATMFHr lEClWIOUH TO

PERIAIIIS 10 ANY STT( WHICH HAS OOirTAMIIUTEO OROIKIC OR CHEMICAL

SIHIFACE WAltR <HAI IS EITHER, BEING USED. Oil HA» THE

PU1EMTIAI FOR USl. AS A PRINK WO WATtR »OU*Ce.

fERIAINS 10 AMY 6IIE WHICH HAS COWTAMWA7EO OlWIIND OR CHEMICAL

SURFACE WATCH »HAT IS tITBEH fcEINO USED. OH HAS TltE

l FOR USE, AS A DI1INKIN& WATER SOURCE.

FERIAINS TO AMY SHE WHICH HAS CONTAMINATED QROUNO OR CHEMICAL

SUHfACE WATER THAT IS ilTHER BEIHU UStO, OR HAS HIE

fOUtlllAL FOH USE. AS A DRINKMIU WATEH 6OUHCI

PERTAINS TO AMY SITE WHICH HAS CONf AM1NATEP GROUND 08 CHEMICAL

SURFACE WATER TIIAT IS EIIIIEN »EIHO USEO, OR HA* THE

WTENTIAL FOB USE. AS A MIIMINQ WATER SOURCE.

CHEMICAX

VARIAIKE AlIAIN MCLS.

J-FIITADIS TO AHY SITE WHICH HAS CONTAMINATED GROUND OR

SUHf ACC WATER TIIAT IS EllltfR SEIMO USEO, OR HAS THE

POTENTIAL FOH USE, AS A PRINKINQ WATER SOURCE

PfHTAIIIS TO AHY SITE WHICH HAS CONTAMINATIO CROUMO OR CHEMICAL

SllHFACE WATER THAI IS EITHER KElUG USEt). O» HAS Till

K1IEIIIIAL I Oil HSfc. AS A OftlMKINO WATIH SOKRCt.

PIHTAiiis 10 AIIY sire WHICH HAS COMTAMIIIATIEO OHOIKID OR CHEMICAL

6UI«>I.E VMftR THAT IS tllltfH »EMlO l>5£0. OH HAS Till

COIttlTIAL K>H tISC. AS A PWNKINO WATER SOURCE.

FflUAWS TO ANY SITE WHICH HAS COIITAMIHATED ORMIND OR CHEMICAL

SlWFACE'WATtn DIAT IB t«IIE« BUMG USE&. OR HAS TltE

HlUNTIAl FOR USt, AS A DWHWIW WA«« SOURCE

I
z
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